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MR. HUDSON, 

That the late president of the American Bell Telephone Company 
should have been one of the best Greek scholars in this country is a 
sufficient reply to the criticism often heard that American men of 
affairs are mere money-making machines. He was also a kind and 
courteous gentleman whom to know was to esteem. His business 
ability was shown in many ways; and in his ten years of manage- 
ment the company grew from a system of 739 exchanges and 411,861 
instruments to one of 1239 exchanges, 1,847,000 instruments and 
over a million miles of wire in service. His hard work of the past 
year has evidently been fatally excessive, and his successor will con- 
front many serious and difficult problems. 

~_ 
THE ELECTRIC RAILWAY. 

The approaching convention of the American Street Railway Asso- 
ciation sums up again roughly the work of another year in that field 
of traction. It cannot be said that any great specific advance has 
been made, but there is distinct progress visible all along the line. 
Underground electric roads for urban traction have occupied more 
attention than anything else, and next to that in importance has been 
the changing from cable to conduit trolley. In methods of generation, 
the three-phase system for use in a large territory is the accepted 
plan. It is perhaps to such work as that between Kansas City and 
Leavenworth rather than that in Kansas City itself, that we must 
look for the great future. ‘The field in the cities will always be large, 
but the big steam systems show signs of a coming change also, and 


there lies work beyond calculation. 





The Yearbook of the Department of Agriculture for 1899 contains 
a very interesting chapter upon the development of transportation 
in the United States, by Angus Sinclair, the editor of Locomotive 
Engineering, a man thoroughly competent to write upon such a sub- 
ject. The Department has printed a half-million copies of this chap- 
ter in a brochure for distribution. After setting forth the facts that 
the phenomenal growth of the United States is to be attributed chiefly 
to the development of the means of transportation during the past 
fifty years, and that the hope of America maintaining her advanced 
position among the nations of the earth is dependent upon the still 
further development of transportation facilities, Mr. Sinclair pro- 
ceeds to describe graphically the mechanical difficulties that were en- 
ccuntered by the railroad engineers and constructors in the extension 
of the railway system of this country. He tells how isolated and op- 
posing roads were brought into one system, and notes that the con- 
solidators lost an opportunity pregnant with serious results. Find- 
ing a variety of gauges, they took the narrowest, 4 ft. 84 ins., now 
standard, but “That gauge is too narrow for admitting a properly de- 
signed boiler upon a large locomotive. Many locomotives are already 
at work that have reached the limit of their capacity, because the lim- 
ited gauge prevents the boiler from being made larger.” Mr. Sinclair 
amplifies this theme a little and then remarks significantly: “It is be- 
lieved in some quarters that the bottom cost has nearly been reached 
unless some revolutionary change is made in the track and motive 


power.” 





Mr. Sinclair’s prophetic soul and keen insight might have carried 
him a little farther, for we see only one conclusion to the whole mat- 
ter, viz., the steam roads must adopt electricity. There is no question 
about the truth of his statements, and they all point to the fact that 
much of the steam-operated railroad system will soon have to pass into 
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history. It is impossible to conceive the railroads of this country 
being entirely rebuilt to accommodate the increased size of locomo- 
tives. The simpler and more practical, and only, way out of the diffi- 
culty now presenting itself to the railroad companies will be the sub- 
stitution of the electric motor for that triumph of invention and in- 
genuity, the steam engine, which is shown to have reached its limit 
of usefulness under existing conditions, a process which has already 
commenced upon some steam railroads both in this country and in 
Europe. 


———_ ——_ s/s > - 


HANDLING EXPORT TRADE. 


There can be no question that developing export trade depends 
upon something more than mere excellence of the article. The man- 
ner of presentation counts for much. An electrical concern in this 
city pushing its product abroad was recently advised by one of our 
consuls in Germany that English circulars were of little or no use 
there. This applies probably to his own section, for the general command 
of the English language by Germans is a matter of notoriety, especially 
in the engineering field. But the same consul advises the free use of 
the usual cuts in circulars, calling each of the devices by its equivalent 
name in German, and using good press work. This practice, supple- 
mentary to vigorous advertising for foreign trade, has been adopted 
with success by many machinery concerns, and by typewriter, cash 
register, bicycle and other companies. A good cut, indeed, does 
much to draw attention to advertising or to a circular, and if made 


with intelligence is largely self-explanatory. 





It is, in short, in regard to illustration, quite as much as in respect 
to language, that the seeker for foreign trade must be careful. A 
case in point has recently been furnished by a maker of agricultural 
machinery who sent abroad a large quantity of pictures in which his 
mowing machine was shown with a team of tigers and with an un- 
adorned Goddess of Liberty as driver. 
back that the picture was more harrowing than otherwise. 


The foreign agent wrote 
“The 
women of our country,” he said, “when by circumstances to do agri- 
cultural work compelled, do not dress as your picture shows is the 
custom in your wonderful country, and would not deem such gar- 
ments with modesty to consist. Also we do not tigers for draught 
purposes cultivate, they not being to the country native, nor in our 
experience for such work well suited.” The agent even asseverated 
solemnly that he had to assure possible customers that the picture was 


an allegory. 





It is possible that in the introduction of American electrical ap- 
paratus abroad similar mistakes are made, and have to be avoided. 
Names, colors, styles of package, are all elements of success or failure. 
We should esteem it a favor if any of our numerous foreign readers 
would advise us of such instances coming within their observation. 
None can give such practical advice upon these points as persons 
actually on the ground. 


—_—_— i 


AUTOMOBILE FACTS 

Many of our readers have watched with great interest the rapid 
developments taking place in the electric automobile field, and those 
who have perused our columns carefully have been able to follow the 
rapid changes pretty closely. But, even with the exceptional facilities 
naturally at our command, we have been unable to give to our read- 
ers all the information which they have wished. What they have 
asked for is facts—accurate facts regarding electric automobiles— 
and these we have been unable to supply with any degree of certainty. 
Hence we determined early this year to investigate the subject for 


ourselves, and try, if possible, to get some authentic information. 


With this idea in view, we secured the services of Mr. R. A. Fliess as 
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Special Commissioner to obtain for us the desired data, as he had al- 
ready given much time and attention to an investigation on similar 
lines to the one which we had in mind, the results of which were pre- 
sented at a general meeting of the American Institute of Electrical En- 
gineers a year ago last June. For the past six or seven months Mr. 
Fliess has therefore been engaged in collecting, classifying and ar- 
ranging the data which was desired from actual work done by auto- 
mobiles, and we are happy to be able to-day to present to our readers 
the first part of his report. It is a long and elaborate report, entitled 
“The Electric Automobile from a Commercial Point of View,” con- 
tains a vast amount of valuable information, and shows on the face 
of it much hard work and painstaking care. That such data as is 
contained in it is what we have been in search of, a perusal of it will 
show. 

We believe that this report, which begins in this week’s issue, and 
will be continued in the several immediately subsequent numbers of 
this paper, is the first one that has ever been published in which an 
attempt has been made to determine with any degree of accuracy the 
exact commercial status of the electric automobile at the present 
period. That it comes at a most opportune moment will be ad- 
mitted, for the public is having its attention strongly attracted to the 
subject of horseless vehicles by the numerous shows, fairs, exhibi- 
tions, races, etc., in which the automobile takes a prominent part. 
We believe that the report will supply a much felt want, as it gives ac- 
curate experimental data, obtained by a prefectly impartial investi- 
gator, who is well equipped to secure reliable and trustworthy re- 
sults in this line, on the numerous points connected with the opera- 
tion, maintenance, etc., of electric vehicles, which up to this time has 
not been available. 

That the results and conclusions expressed in the article cannot, of 
course, be looked upon as final, Mr. Fliess is very careful to point 
out. “In fact,” he says, “they must be looked upon as merely indi- 
cating the present state of development that has been reached in this 
branch of the horseless vehicle industry.” When we recall the years 
of vicissitude, trials and hardships through which the telegraph, tele- 
phone, electric lighting, trolley and electric storage battery industries 
passed before they became the firmly established and highly success- 
ful industries that they are to-day, it would certainly seem as though 
those to whose efforts the present degree of progress in the develop- 
ment of the horseless vehicle is due are to be congratulated upon hav- 
ing in so few years brought the electric vehicle industry to its present 
promising state. 

The first instalment of the report, which will be found elsewhere in 
this issue, contains much that is of value that cannot possibly be even 
indicated in our editorial columns. In the first section of the report 
much experimental data is given relating to the distance which elec- 
tric vehicles may be expected to travel in the Borough of Manhattan 
on one charge of battery under the various weather conditions 
likely to be met with in the course of a year; also the amount of 
energy required to propel an electric vehicle in the borough is con- 
sidered, and much experimental data is recorded. Many mooted 
points are briefly considered, viz., the advantages of friction-reducing 
devices; the advantages of light vehicles; the effect of pneumatic 
and solid tires on the rate of power consumption; the effect of snow 
on power consumption; the influence of different operators on the 
rate of power consumption ; the efficiencies of batteries used in horse- 
less vehicles, and the effect of improper treatment of the battery on 
the mileage of vehicles. The tables will bear and are commended for 
clase study, as they contain much information which cannot be assimi- 
lated in any other way, and which it has taken much time and labor 


to collect. 
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In the second section a very complete and thorough report will be 
made on the amount of work that is at present required of horses en- 
gaged in the service of the light delivery departments of the large 
stores in New York; and some very valuable tables will be pre- 
sented which, it is believed, are the first of their kind that have ever 
been published. In this section experimental data on the weight that 
is carried by wagons engaged in light delivery service in the borough 
is given, and the cost to the stores for their delivery service is con- 
sidered. In section three an attempt has been made to determine the 
relative cost to a store engaged in light delivery service in the 
Borough of Manhattan, for electric and horse delivery wagons—and 
in this section for the first time, it is believed—the full determination 
of the present depreciation and repair charges for electric vehicles 
has been attempted. That the depreciation and repair question is a 
much discussed one, all know, but so far as we are aware, this is the 
first time that an attempt has been made to determine closely the 
exact relation of these charges to the total charge for maintenance, 
operation, etc., in any report which is available to the general public. 





The courtesy shown by the Electrical Engineering Department of 
Columbia University in allowing the use of its laboratories and 
standard instruments for the purpose of calibrating the instruments 
used throughout the investigation has been much appreciated, as the 
knowledge that the instruments were kept accurately calibrated adds 
much weight to the value of the results presented. We desire also to 
thank the manufacturers and proprietors of large stores and livery 
stables who have aided Mr. Fliess. It is to be hoped that more such 
investigations will be made, as the information derived from -them 
is both beneficial to the manufacturer and to the purchasing public, 
and must tend to place the horseless vehicle industry on a solid 


foundation. 





IMPERIAL PHYSICO TECHNICAL INSTITUTION IN CHARLOTTENBURG. 


An interesting paper on this subject was read by Prof. Carhart last 
week before the American Institute of Electrical Engineers, calling 
attention to the excellent work done at that institution and its im- 
portance to Germany. The day is at hand when the relative superior- 
ity of nations will depend not merely on their wealth, but largely on 
their technical capabilities in all branches of engineering, and in the 
industries that are allied therewith. It is admitted that the Ger- 
man excellence in chemical industries has been brought about mainly 
by reason of the technical knowledge and skill fostered in special 
institutions for that purpose. There is a distinct need in the United 
States for a national laboratory which should furnish standardizing 
certificates on demand for all physical and chemical apparatus, and 
at which all machinery of precision could be examined and tested 
at a suitable rate of charges. This work could, if properly carried on, 
be made self-supporting. In conjunction with such an establish- 
ment, provision could be made especially for physical research and 
measurements along lines that would contribute to the efficiency of 
the establishment. This part of the work would not be directly self- 
supporting, but could be made of great value and national importance. 
At a moderate cost it would foster the development of the applied 
sciences and the arts depending on them, and would give a prestige 
to American apparatus which is at present lacking. It is to be hoped 
that such a Bureau may be established in Washington, primarily for 
the purpose of issuing duly authorized certificates upon the tests and 
measurements of all kinds of physical and chemical apparatus, and 
secondarily for improving the standards by which such apparatus is 
measured and tested. A bill for this general purpose received this 
year the unanimous support of the Congressional Committee on 
Coinage, Weights and Measures, but no favorable action has yet 


been taken upon it in Congress. 
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With the exception of a university for the promotion of learning. or 
of a hospital for the care of the sick, there is probably no insti.«:tion 
of greater public importance or which would better deserve recog- 
nition and endowment than an institution similar to the German 
Imperial Reichsanstalt. Already various bureaus of the Government 
service have had thrust upon them the necessity of elaborate inves- 
tigations in the course of their regular routine. Several of them have 
already established very excellent laboratories on such scale as their 
available funds have permitted, and have done much creditable work. 
As every scientific man knows, there has been in the course of this 
much reduplication of apparatus, involving great and unnecessary 
expense. A far more efficient and economical procedure would be the 
formation of a national institution to bring together all the research 
equipment of the various departments, with a liberal appropriation 
for maintenance and increase of plant, and let the details from the 
various departments do their work with the full advantage of the 
resources of the great national laboratory. The whole work could 
be under the supervision of the scientific head of the institution, while 
the various departments would assign the force necessary to carry- 
ing out their particular line of work. The standards department can 
easily rest on its own merits as part of the Government’s contribu- 
tion to the industrial progress of the nation. It needs no commercial 


defense. 


But both the proposed branches of the service need defense 
against the spoils system. At the present time this is, fortunately, 
far easier than it would have been ten or fifteen years ago, but even 
now it will require persistent strength of purpose. Particularly, both 
appointment by the executive and the routine of Civil Service ex- 
aminations are probably the worst possible methods of getting a 
suitable head and working staff for such an institution. Everything 
depends upon the proper organization of a governing body, perma- 
nently independent both of politics and Civil Service. Almost 
equally important is the safeguarding of the institution from commer- 
cial subserviency. The rule of the Reichanstalt that work done 
therein shall not be made the subject of patents is a step in the right 
direction, but it does not go nearly far enough. One excellent step 
toward freedom would be the ruthless publication, officially, of the 
results of all tests, devoid of all criticism for good or ill. By this 
we should avoid the spectacle of seeing the results of an elaborate 
investigation hidden behind the designation of apparatus as A, B and 
C. If all tests were officially made public, the results would become 
a source of most valuable practical information. 


Besides this, steps should be taken for the legal protection of the 
institution. That is, the findings of the institution in matters of 
fact should not be open to review in the courts and should be con- 
sidered final for legal purposes, at least within such restrictions as 
would make it almost impossible to go behind them. For instance, 
if the integrity of a standard became the point at issue in an action, 
the Court should have the right to refer the matter to the national 
institution, and its report should be final and not subject to revision 
or cross-examination. This would confer a heavy responsibility, but 
it would serve the ends of justice far better than the ex parte testi- 
mony at present introduced. By this same sign the scope of the work 
of the institution should be cautiously limited so as to keep it as far 
as possible from being flooded with commercial testing and confined 
to its legitimate object of scientific research and the verification of 
standards. A steady and firm hand at the helm would be needed to 
steer it on an even course, but the channel is clear, even if tortuous, 
and the passage can be safely made even between the Scylla of politics 
and the Charybdis of commercialism. But there would be need of 


genius in the pilot. 
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Sudden Death of President Hudson of the American 
Bell Telephone Company. 


We regret to record the sud- 
den death on Monday, Oct. 1, 
of Mr. John E. Hudson, presi- 
dent of the American Bell Tele- 
phone Company, of Boston. It 
appears that he had just left his 
carriage at the Beverly Farms 
railway station on the Boston & 
Maine Railroad, and was to take 
the 9:11 a. m. train for Boston. 
Mrs. Hudson was with him, and 
husband and wife were sitting 
in the waiting room. Suddenly 
Mr. Hudson threw up his hands 
and slipped from his seat to the 
floor. Several persons sprang 
toward the prostrate man, and he was raised up quickly, but it was 
plainly seen that he was dead. When a physician reached the station 
and had examined the body, he said that death was due to heart 
failure. Mrs. Hudson was completely overcome by the shock, and 
she was taken to the summer home of the family in a carriage. Soon 
aiterward the body of Mr. Hudson was taken to the same place. 
When the news reached Boston there was naturally much excite- 
ment in the Bell offices, and the news spread quickly all over the 
country by means of the long distance system that Mr. Hudson had 
himself done so much to create. The effect on Bell telephone stock 
on the Boston exchange was to depress it a few points, but it rallied 
firmly during the day. 

John Elbridge Hudson was born at Lynn, Mass., Aug. 3, 1839. He 
was a lineal descendant of the Thomas Hudson who came over from 
England in 1630. His maternal great-grandfather was the Rev. 
Samuel Hilliard, a pioneer in Universalism and a soldier of the Revo- 
lution, who served at Bunker Hill and Bennington. He entered 
Harvard College and was graduated with the highest honors, in the 
class of 1862, and from the Harvard Law School, in 1865. For some 
time he acted as Greek tutor in the university. 

In 1880 he became general counsel of the American Bell Telephone 
Company, and devoted himself exclusively to its interests. In 1885 
he was appointed general manager of the company, and in 1887 be- 
came vice-president. The same year he was made president of the 
American Telephone & Telegraph Company, and in 1889 was elected 
president of the American Bell Company, holding that position ever 
since. Under his administration the operations of the campany have 
been increased immensely, especially in the development and per- 
fection of the long-distance service. 

Mr. Hudson possessed great cultivation and was fond of literature 
and of art. The beautiful Bell Telephone Building, at the World’s 
Fair, was conceived by him, and represented him quite as much as it 
represented telephony. He contributed somewhat to law reviews, 
and in 1879 edited, jointly with G. F. Williams, the tenth volume of 
the United States Digest. He was a member of the American Acad- 
emy of Arts and Sciences, the American Antiquarian Society, Brit- 
ish Association for the Advancement of Science, New England His- 
toric and Genealogical Society, Colonial Society of Massachusetts, 
Bostonian Society, American Institute of Electrical Engineers, Sel- 
den Society, the Bar Association of the City of Boston, the Virginia 
Historical Society, and also the Boston Art, the St. Botolph and 
University Clubs. 

Among those named as Mr. Hudson’s successor are Mr. E. J. Hall, 
Jr., Mr. C. Jay French, Mr. C. F. Cutler and Mr. T. Jefferson 


Coolidge, Jr. 





THE LATE JOHN E. HUDSON. 





Renovation at Galveston, Tex. 





Mr. John R. Cox, superintendent of the Brush Electric Light & 
Power Company, of Galveston, sends us some interesting data as to 
the damage done to electrical plants there by the recent great storm, 
as noted already in these pages. Speaking of the plant of the City 
Railroad Company, which operated forty cars and an alternating cur- 
rent lighting system, he says that it was completely wrecked by the 
smoke stack, which fell across the power house, wrecking every 
An entirely new station equipment is neces- 


generator and engine. 
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sary. All the cars were under sait water for several hours. The 
city municipal lighting plant suffered by the roof and walls caving 
in on the engines and generators. By Sept. 23 nearly all the debris 
had been removed and the engines appeared to be unharmed, but the 
dynamos had been soaked by immersion and by heavy rain. 

The Brush Company’s plant is built in two sections, one of which 
is 12 ft. higher than the other. Each floor contains a duplicate set of 
machinery. The lower floor of the station is about 12 ft. above the 
street level, and on that floor the ocean rolled to a depth of 50 ins., 
submerging all the generators and the lower part of the switchboard. 
Mr. Cox was in Iowa when he heard of the terrible disaster that had 
visited the city. He made a bee line for home, and, arriving on the 
14th, concluded that a little light would help things and tend to re- 
store confidence. A hurried examination of the Brush plant showed 
that the upper floor machinery was unhurt, although the roof was 
off. Boilers and engines were also in fair condition, although the 
pole lines were in an extraordinary mess and tangle. Only twelve 
men were available, but they were put to work at once. No at- 
tempt was made to tighten the lines, the wires being simply hung on 
the cross-arms, and the slack being left to take care of itself tem 
porarily. In the meantime, all the inside wire men were busy fit- 
ting up weather-proof sockets with 32-cp lamps and extending the 
socket leads long enough to span the main leads. As fast as a sec- 
tion of the line was cleared one of these lamps was tapped onto the 
main at each pole. Early in the day the supply of waterproof sock- 
ets ran out. Westinghouse lamps were then used, by soldering leads 
direct to the bases, running a little sealing wax around the tip over 
the porcelain as an extra precaution. All of these lamps were tapped 
solid without fuses. By 5 o'clock in the afternoon current was turned 
on, furnishing light for 48 blocks, uring 192 lamps. Mr. Cox says: 

“The surprise and pleasure this result afforded was well worth the 
effort, and too much praise cannot be bestowed upon those who did 
the hard work necessary to accomplish it. A dusk-to-daylight ser- 
vice was established, the daylight being used to re-establish the 
whole system. So far we have had no trouble from the temporary 
wiring. All of the submerged machines are being baked, but I fear 
the salt has been absorbed to an extent greater than will be safe for 
operation. The field coils dry out and show a high resistance, but 
one of the armatures shows practically none after six days’ drying.” 

As to the street railway system, Mr. Cox says that the service will 
be restored by the aid of the Brush Company’s plant, which com- 
prises a 75-kw 500-volt generator. Resumption was expected by 
Sept. 26. Mr. Cox is noting closely the effect of salt water on all the 
street railway and lighting apparatus. 
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Rapid Transit Tunnel to Brooklyn. 





The New York Rapid Transit Board on Sept. 27 adopted the route 
and plans of construction for a rapid transit tunnel from Manhattan 
to Brooklyn. The plan is to extend the Broadway tunnel down 
Whitehall Street to the East River, thence under the river to the 
Brooklyn shore at the foot of Joralemon Street, thence to the city 
hall, where there will be a station; thence under Fulton Street to 
Flatbush and Atlantic Avenues, which will be the terminus for the 
present. The river part of the tunnel, with its approaches, will con- 
sist of cast iron tubes of a diameter of 15 ft., forming practically a 
separate tunnel for each track. The plans also provide for an addi- 
tional loop on the Manhattan side, beginning under Broadway, some- 
where near Exchange Place, and running under Bowling Green, 
State Street, Battery Park and Whitehall Street back to Broadway. 
Different grades will be provided for trains turning into this loop 
and the through Brooklyn trains. It will be a long time, however, 
before the contracts for construction can be let. The proposition 
must, first of all, go before the Municipal Assembly. If it is ap- 
proved by that body the consent of the property owners must be ob- 
tained, which may require a whole year. 





Berlin Storage Battery Cars. 





The technical commission appointed by the German Ministry of 
Public Work to investigate the suitability of storage battery cars has 
reported that such cars are not yet suitable for the heavy street 
traffic of Berlin. Asa result, it has been decided by Imperial author- 
ity to abandon gradually the use of accumulator cars on the Berlin 
tramways, and to substitute the overhead trolley system, except in 
special busy sections, where the underground conduit method will be 
introduced. 
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The Street Railway System of Kansas City. 





HE visit of the American Street Railway Association to Kansas 
City for its annual convention directs attention to the street 
railway system of that rapidly advancing centre of Western 
trade. The population of the two sections of the city in Kansas and Mis- 
souri, according to the present census, is 215,000, and since the recovery 
of the region from the extreme depression of 1893, the increase in 
wealth, in trade and in fine business and residential buildings has been 
most noteworthy. As a necessary consequence there has been also a rap- 
id development of urban transit facilities, so that Kansas City is fully 
abreast of other places, and, in fact, in advance of not a few, in the 
‘ magnitude of her street railway system. From the first her peculiar 
conformation, of rolling land, high bluffs and stiff grades, made the 
city a favorite ground for experimenting with mechanical traction, 
and until quite lately it was regarded as one of the strongholds of the 
cable. Still, it is now virtually electric throughout ; and as was shown 
by the graphic story told by Mr. J. C. Henry in these pages last week, 
some of the most important pioneer work in the application of elec- 
tricity to street cars was done twenty years ago in the then crude, 
bustling frontier town. It has always been a specialty of “bleeding 
Kansas” to take a foremost part in the making of American history ; 
and her pre-eminence in this respect was sustained in the great revo- 
lution of traction methods, little as most of her own citizens suspected 
it or cared. 

It is quite unnecessary in these pages to go into the evolution of the 
existing street railway service of Kansas City. There is practically 
one large corporation, the Metropolitan Street Railway Company, do- 
ing the whole of the work as the result of growth, accretion and con- 
solidation, supplemented by a small road in individual hands and a 
long distance suburban road to Leavenworth. For the purposes of 
this brief review the Metropolitan cable plants may be neglected, for 
even now they “have had their day and cease to be.” The twenty lines 
in the city operated by the Metropolitan Company have a total length 
of 160 miles of track. Of this 120 miles are now operated electrically, 
and the 40 miles of cable is already actively in the transition state to 


electricity. In addition to this, some 15 miles of new road are in 





EXTERIOR. 


FIG. I—KAW RIVER POWER HOUSE. 


process of construction. The Holmes family has long been prominent 
in ownership of the Metropolitan system, as thus outlined, and Mr. W. 
H. Holmes is president, Mr. C. F. Holmes general manager, and Mr. 
D. B. Holmes general counsel. The largest owner is, however, Mr. 
P. D. Armour, of Chicago. Mr. W. H. Latterbee is general superin- 
tendent, Mr. D. W. Dozier chief mechanical engineer, Mr. C. Grover 
electrical engineer, and Mr. J. W. G. Becker master mechanic. The 
company has a capital stock of $8,500,000, of which $5,586,000 is issued. 
There are $5,100,000 of 5 per cent bonds, and $7,500,000 of underlying 
guaranteed companies’ bonds. The gross earnings last year were 
$2,353,267, and the rate of dividend has been 1% per cent quarterly. 
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The company owns about 800 cars, the electrics being equipped with 
General Electric motors, and many of them with motor driven air 
brakes. With the introduction of mechanical power has come an ex- 
tensive transfer system, about half the passenger receipts being repre- 
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FIG. 2.—ELEVATED TRACK, KANSAS CITY. 


There are 85 transfer points and the coinpany 
The cars operate not merely 


sented by transfers. 
now issues about 70,000 transfers daily. 





FIG, 3.—KAW RIVER POWER HOUSE. 


INTERIOR. 


on street surface, but at some points encounter either tunnel or ele- 
vated track. The cable cars run at 9 miles an hour, and the electrics 
average 12. 

There are a number of power plants feeding the network, and to 
these attention is called in the accompanying illustrations, leaving 
aside the mere cable plants. The Metropolitan system depends for 
The lat- 
ter contains an engine capacity of nearly 7000 horse-power, and gen- 
erated in 1899 5,608,000 kilowatt-hours at a cost of less than % cent 
per kilowatt-hour. 


current upon its Blue River and Kaw River power houses. 


The building is a brick structure with steel frame- 


work. The engine room is 144 ft. long and 63 ft. wide; the boiler 
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room is 144 ft. long by 51 ft. wide, and the height of both is 33 ft. 7 
ins. from the top of the foundations to the under side of the bottom 
chords of the roof trusses. The boiler room contains Babcock & Wil- 
cox and Cahall boilers of the horizontal type, in batteries of 500 horse- 
power each, which will shortly be supplemented by four more 500-hp 
boilers. The boilers are fitted with B. & W. and Green chain-grate 
stokers, handling Cherokee slack coal, the ordinary fuel in that part 
of the country. The steel stack of this station is 175 ft. high above 
the brick work. Coal is carried by means of a Hunt conveyor and 





FIG. 4.—BLUE RIVER POWER HOUSE. EXTERIOR. 


cars into bins over the boiler room, with a capacity of 600 tons. The 
engine room contains four Allis-Corliss horizontal engines, tandem, 
or cross-compound. Two of these are direct-coupled to Walker and 
two to General Electric generators. The last of these four units was 
put in during the present year, and is one of the largest railway ma- 
chines in the country. The engine is rated at 2500 horse-power, and 
the generator at 1600 kilowatts, with a 40 per cent overload capacity 
for three hours’ time. This engine has independent Allis air and cir- 
culating pumps, the two machines being independent of each other. 
It exhausts into a Wheeler condenser with an effective surface of 
5000 sq. ft. The shaft of this engine is of hollow-forged fluid-com- 
pressed steel, and the flywheel is 24 ft. in diameter, with a weight of 
160,000 pounds. 

The switchboard of this station is double-decked, the feeder panels 
being on the gallery. A large number of recording wattmeters are 
been in use, the object being to give records of the power used on the 





FIG. 5.—BLUE RIVER POWER HOUSE, INTERIOR. 


various lines, which are, as a rule, separately run on individual feed- 
ers, the overhead copper not being cross-connected out on the lines. 
As this station supplies all of the electric lines with the exception of 
the Independence road, and as it is some distance from several of the 
lines on the Missouri side of the Missouri River, a large amount of 
copper runs out from it, there being 30 feeders with a cross-section 
varying from 300,000 to 1,000,000 circ. mils. ‘ 





Vor. XXXVI., No. 14. 


The Blue River power house contains a 250-kw and a 400-kw gen- 
erator, both of General Electric make. They are driven by simple 
Corliss engines, condensing. The boilers are horizontal tubular, with 
manual stoking. From this plant current is delivered to the Inde- 
pendence and Fairmount Park lines. 

One of the Metropolitan cable lines is also operated electrically by 
motor, viz., the Summit Street, which includes over 4 miles of track. 
The motor drives the cable machinery by belt, and is said to do its 





FIG. 6.—INTERIOR OF HEIM POWER HOUSE. 


work quite satisfactorily with considerable economy over the old style 
of direct engine driving. The motor is a 300-kw Thomson-Houston 
four-pole generator. From Io to 16 trains are on this cable at one 
time, the line having one 10 per cent grade. The motor input varies 
from 200 amperes to 600 amperes, running up to 800 amperes on heavy 
trafic. The motor is compound-wound, half of the original series 
coils being used for this purpose, the two coils on two opposite poles 
being cut in, the two other coils being cut out. It is started with a 
water rheostat. Complete duplicate motors, cable drivers and cables 
are provided on this line as emergency precautions. 

Although the results of the smaller Blue River plant are good, the 
superior economy of the larger Kaw River plant, which is about twice 
as economical—$.o041 per kilowatt-hour as compared with $.0079— 
has led to the formation of plans for a modern polyphase station, on 
which Mr. Grover has been figuring. It is likely to be erected on the 
Blue River, immediately adjacent to the site of the present power 
house at that point, and to contain several 25-cycle 6600-volt gener- 
ators of 1500-kw or 2000-kw sizes. The consulting engineers are 
Messrs. Pierce, Richardson & Neiler, of Chicago. Two rotary con- 





FIG. 7.—LEAVEN WORTH CAR. 


verter sub-stations for the traction system will be put in at present 
cable stations, relieving the Kaw River plant of a large part of the 
Missouri load from the Kaw River station, cutting down greatly the 
amount of copper required for feeders, and leaving the Kaw River 
station to supply current only on its own side of the city. The com- 
pany is now dealing with the questions involved in this new depart- 
ure. 
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The East Side Electric Railway, built by the brewing family of 
Heim, as a means primarily of reaching their park, is a double track 
road three miles in length, extending eastwardly on the low lands 
along the Missouri River. Extensions of 4 miles more are planned, 
and the system may be expanded even beyond that. There are 14 
cars, 6 of which are equipped with Westinghouse motors. The power 
house of this line contains a Siemens & Halske 200-kw generator, 
direct coupled to a St. Louis-Corliss engine, running at 100 r. p. m. 
In addition, there are two D 62’s and two 110-volt lighting machines 





FIG. 8.—LEAVENWORTH POWER HOUSE. EXTERIOR. 


for illuminating the pleasure park. The 500-volt switchboard of the 
power house consists of a remodeled Thomson-Houston board, with 
back connections and instrument cases. In the park itself a large 
number of Adams-Bagnall enclosed arcs are in use. 

The remaining system to mention is that of the Kansas City & Leav- 
enworth Electric Railway Company, which has a line running from 
Kansas City to the prosperous city of Leavenworth, some 26 miles 
to the north. The road is single track, on its own right of way, and 
corresponding in most other respects to a regular steam railroad, so 
that a high rate of speed can be maintained uninterruptedly. The 
track is 61-pound T-rail, on white oak ties, rock ballasted, with At- 
kinson protected bonds. No. ooo trolley wire, “figure eight” pattern, 





FIG. 9.—INTERIOR OF LEAVENWORTH POWER HOUSE. 


is used. For feeders from the power house, which is at Wolcott, mid- 
way on the road, and about 12 miles from either terminus, bare 
aluminum conductors are used, with a cross section of 362,000 circ. 
mils. There are nine such feeders. The rolling stock comprises ten 
cars of the type shown herewith, each car being 41 ft. long, 9 ft. in 
over-all width, and weighing 22 tons, with four “Steel” 50-hp motors 
to each car, capable of speeding up to 45 miles an hour. The cars 
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carry only one controller, and have air brakes. The fare is 50 cents, 
or 75 cents for the round trip, with a schedule time of 75 minutes 
for the single run, and 15 regular stops en route. Trains of three cars 
run every hour on week days, and of six to eight cars every half hour 
on Sunday. In addition to the passenger cars there is a 200-hp four- 
motor electric locomotive to haul coal, etc. The owners of the road 
are Cleveland men, and the general manager is Mr. H. W. Wolcott, 
of Wolcott, Kan. The power house at Wolcott is a handsome brick 
building with substantial chimney of great diameter, 140 ft. high, and 
tapering sharply to resist cyclones. The station contains four Stir- 
ling boilers and one Hamilton-Corliss single cylinder engine, belted 
to two 300-kw General Electric four-pole generators, in line with 
each other, and connected by clutch couplings to the central pulley. 
It is likely that for extensions polyphase apparatus will be installed. 





Large Dynamos at the Paris Exposition. 





An interesting paper was read before the British Association for 
the Advancement of Science by Prof. S. P. Thompson on “The con- 
struction of large dynamos as exemplified at the Paris Exposition.” 
He referred to the continual changes which are taking place in the 
design of electrical apparatus, and of the way in which practices which 
seemed to be quite standardized are gradually discarded in different 
countries. The alternators exhibited he characterized “as getting 
more flywheel in style,” that is, they are increasing in diameter and 
decreasing in length. There are exhibited three alternators of the 
type with a stationary armature inside a revolving magnet system, the 
field magnet system overhanging at one side of the flywheel. The 
advantage of this type is a mechanical one; with the poles fixed on 
the inside of the extended rim of the flywheel, the centrifugal force 
of the revolving mass of each pole tends to keep it in place against 
the rim; it also counteracts the magnetic pull which is inward. In 
the type of alternator field with the poles projecting outward from 
the flywheel, both the centrifugal force and the magnetic pull are in 
the same direction, and mechanical means are necessary for attach- 
ing the poles to the rim. The practice of laminating the field magnet 
cores has practically disappeared so far as Continental makers are 
concerned; they use instead a cast-steel core with a laminated pole 
tip. 

He had looked into the question of the number of slots per pole 
per phase, used by European Continental makers. In the case of one 
large machine it is as low as one slot, but the greater number have at 
least two slots. In the largest alternator of the General Electric Com- 
pany, of Berlin, five slots are used; one machine has two and one-half 
slots per pole. In the winding of direct current armatures, and also 
in certain alternators, the cylindrical winding is very largely used; 
there are at least two conductors in each slot, one above the other, 
the lower conductors being bent round the armature in one direction 
and the upper in another, but being always kept at the same distance 
from the axis, so as to form ultimately a cylinder. On a machine of 
Ganz & Company he had found a most unsymmetrical system of 
winding ; the reason is that it enables certain sections of the armature 
core, equal to four poles, to be wound in the shop, while only single 
connections have to be made to each circuit when erecting the various 
sections in the station. The Russian branch of Siemens & Halske 
exhibited a direct current dynamo in which the tendency to spark is 
kept down by the following means: The inner surfaces of the poles 
do not form a cylindrical surface concentric with that of the arma- 
ture; instead of this, the width of air-gap is increased, being smallest 
at the edge of the pole which the armature conductors approach, and 
largest at the edge from which the conductors recede; in the case in 
point the increase is from 7 mm to 9 mm. He has tested some of 
the machines by Steinmetz’s rule, in which d is the diameter of the 
revolving part and / equals the length of core; Steinmetz found then 
that the expression d 1/k w gave a numeric varying from 6 in bad 
designs down to 3 in good designs; with an increase in size, however, 
the numeric decreases so that for a 1000-hp machine he has found the 
figure as low as 1%. 








Half Rates for Soldiers and Sailors in China. 





The Western Union Telegraph Company announces that the Govern- 
ment administrations and cable companies, whose lines are used for 
communication with the Far East, have agreed to send telegrams be- 
tween soldiers and sailors of the allied forces in China and their rela- 
tives at home for one-half the rate charged for commercial messages. 
The regular rate between New York and China is $1.60 a word. 








The Electric Automobile from a Commercial 


Point of 


| View—I. 


By Rosert A. F tess, E. E. 


INTRODUCTORY. 

HE great interest now being evinced by both the general and tech- 

T nical public in the rapid developments taking place in the field 

of mechanical transportation on common roads led the writer, at 

the request of the ELecrricAL WorLp AND ENGINEER, to make an ex- 

tended investigation as to the present status of the electric automo- 

bile from a commercial point of view. The data collected, the results 

obtained, and the conclusions reached during the time spent in this 
inquiry form the basis of this paper. 

Owing to the rapid changes and great improvements constantly 
being made in this new department of industry, the results obtained 
in an inquiry of this nature can not of necessity be considered final. 
In fact, they must be looked upon as merely indicating the present 
state of development that has been reached in this branch of the 
horseless vehicle industry. 

That the successful solution, from a commercial point of view, of 
the problems connected with mechanically propelled vehicles on com- 
mon roads is not far off seems almost certain. But that there are 
many hard questions still left to be settled before the advent of “the 
horseless age,” is recognized by all who have given close attention 
and thought to this subject. 

Weare living in an age of progress—of wonderful progress—and the 
present generation has become so accustomed to hearing of and see- 
ing the results of great inventions that it has come to look upon all 
things as possible, and is very apt to underestimate and depreciate 
the difficulties which confront the inventors, engineers and manu- 
facturers who are attempting to place the civilization of our globe 
upon a higher plane. That, in the case of the horseless vehicle prob- 
lem, the difficulties to be surmounted are very great, does not seem 
to be generally recognized. That the workers in this field have been 
confronted from the beginning with what would seem to have been 
almost unsurmountable obstacles, is, nevertheless, a fact, and that 
they have so far surmounted all barriers as to bring the horseless 
vehicle on common roads to its present state of development is a 
cause for general congratulation and a ground for just pride in the 
growth of the art. 

That the electric automobile has reached a point in its development 
where it has begun seriously to enter into the daily commercial life 
of such a city as New York is evidenced by the greatly increased 
number of such vehicles now operating upon its streets. It would 
seem, therefore, as though an inquiry as to its relative commercial 
value, compared with that of one of the horse systems with which 
it has entered into competition, would be of interest and benefit. 

Owing to the nature of the problem which presents itself when an 
attempt is made to compare the two systems of locomotion from a 
commercial point of view, the most accurate and therefore the most 
valuable results can be obtained at present from a comparison of the 
electric automobiles used in light delivery service with horses and 
wagons engaged in the same class of service. For this reason light 
horse delivery service has been selected as a basis of comparison. 

To facilitate the presentation of the data in hand, this report. 
which is the result of an extended investigation, has been divided 
into three sections. In the first and present part, some tests on 
electric automobiles in the Borough of Manhattan are recorded. In 
the second the nature and amount of work required of horses and 
wagons engaged in light horse delivery service in the borough is con- 
sidered, and its cost. In the third the results obtained in sections 
one and two will be compared. 

It may be well to remark here that all the data incorporated in this 
paper was obtained at first hands by the writer and is published here 
for the first time, and that all the results and conclusions reached 
are based entirely upon this independently collected data. 

SOME TESTS ON ELECTRIC AUTOMOBILES. 

In this section some tests made on electric automobiles are pre- 

sented and the results obtained are considered. The tests were made 


in the Borough of Manhattan, New York City, and the conclusions 
reached are based on tests which covered over 250 miles on its streets 
with 10 vehicles of six different makes. 

The object of the tests was to obtain data for the determination of 
the present commercial position of electric vehicles and the greatest 
care was taken to insure accurate results. The number of vehicles 
tested, and the fact that they represent some of the best makes in 
the United States, adds to the value of the data that has been ob- 
tained. 

To the several manufacturers and merchants whose kindness in 
placing their vehicles at his disposal, has made the preparation of 
this report possible, and for other courtesies the writer desires to 
express his thanks, as well as individually to the many persons who 
kindly assisted him while he was actually engaged in carrying out his 
tests. He takes this opportunity to acknowledge his indebtedness more 
especially to the American Electric Vehicle Company, of 134 West 
Thirty-eighth Street; the Woods Motor Vehicle Company, of Forty- 
fourth Street and Vanderbilt Avenue, and to F. R. Wood & Son, of 
219 West Nineteenth Street, this city, for special courtesies shown by 
them while he was testing their vehicles, and to Machado & Roller, 
of 203 Broadway, for the use of a Whitney voltmeter and ammeter, 
used in all the tests recorded. His thanks are also due the Electrical 
Engineering Department of Columbia University for kindly permit- 
ting the use of its electrical laboratories for testing purposes, for a 
Thomson recording watt-hour meter and for the use of its standard 
instruments for calibrating purposes, and to Mr. W. C. Jessup, a 
recent graduate in electrical engineering of Coluinbia University, 
who, in the preparation of his graduation thesis, assisted with the 
tests recorded in this section. 

The reasons for making these tests and the methods employed in 
obtaining the results to be presented need a few words of explana- 
tion. 

For comparative purposes, from a commercial point of view, it is 
desirable to know how far an electric vehicle may be expected to 
travel on one charge of its battery in regular routine service over the 
streets of the locality in which it is expected to operate. This is to 
determine whether an electric vehicle can successfully travel on one 
charge of its battery a distance equal to that required on one trip of 
vehicles drawn by horses engaged in the class of service with which 
a comparison is desired. Also the average amount of energy re- 
quired by well-designed and properly-cared-for electric vehicles to 
propel them over the streets of the locality in which they are to 
operate under the various conditions of weather and pavement with 
which they are likely to meet throughout the year while fulfilling the 
functions for which they are intended, must be known. 

The average speed which electric vehicles may be expected to 
maintain when in motion while engaged in actual service under the 
ordinary traffic conditions with which they will probably be con- 
fronted must also be known before a just comparison can be made, as 
well as their ability to overcome successfully all the obstacles which 
the horse-drawn vehicle, of the class with which the comparison is 
to be made, is obliged to “negotiate.” 

To determine these points, for the Borough of Manhattan, a num- 
ber of electric vehicles of different makes and of several varieties 
were tested over the streets of the borough under ordinary traffic con- 
ditions until enough tests had been made to eliminate any chance of 
error that might have arisen had only one vehicle of any particular 
make been employed. 

The method followed in collecting the data sought was to meas- 
ure the distance covered on each test on a cyclometer which was 
tested several times against a known standard and was found to be 
accurate, while the amount of energy used on each test was obtained 
by means of a Thomson recording watt-hour meter which was cali- 
brated several times during the period ‘over which this investigation 
extended against the standard instruments of the Electrical Engi- 
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neering Department of Columbia University. The instantaneous 
rate of power consumption was noted on a Whitney voltmeter and 
ammeter which were also calibrated several times against the standard 
instruments of the Electrical Engineering Department of Columbia 
University. The weight of the vehicle tested was obtained at the 
time of test on a pair of balanced Fairbanks coal scales—the same 
scales were used each time, to eliminate any chance of error which 
might have crept in from a change in scales. The speed at any mo- 
ment during a trip was noted on a tachometer which was tested sev- 
eral times during the course of the investigation. The grades at the 
points where readings of the instantaneous rate of power consumption 
were taken were measured, so that in each case any variation in the 
rate of power consumption might be traced to its source. The elapsed 
time was noted at many points during each trip; also the voltage on 
open circuit, and the distance traveled to the point, as well as the 
reading of the watt-hour meter. Therefore, at the end of each test a 
complete analysis of it was possible. 

On account of the care that was taken to keep all the instruments 
used accurately calibrated and as free as possible from injurious 
shocks and jars which might affect them, it is thought that the tests 





BEFORE THE START. 


FIG. I.—READY FOR A TEST. 


presented in the following tables may be taken as representative of 
what may be required of electric vehicles in general to-day under 
similar circumstances. 

Owing to the fact that many comparisons are made between the 
several vehicles of different makes noted in this section, it is thought 
desirable not to designate any of the vehicles by means of their 
makers’ names, but rather to give to each vehicle noted in this section 
a designating letter. The object of this paper was not to compare dif- 
ferent makes of electric vehicles, but to present original data of a 
sufficiently representative kind to make its comparison with data col- 
lected from tests on one of the several horse systems, with which 
the electric vehicle is now competing, of value. 

The eight photographs of electric automobiles which illustrate this 
section show some of the vehicles tested. The pictures in each case 
were taken while a test was in progress on the vehicle. In one or two 
of the photographs some of the instruments used on the tests can be 
seen. 

A TEST FOR DISTANCE. 


Table I gives in detail a complete analysis of a run of 31.5 miles 
made on one charge of battery by an electric delivery wagon designed 
for use in light delivery service. The conditions under which this 
test was made were perfectly normal. The streets over which the 
vehicle traveled were very crowded, and the route selected for the 
test included about as many hills as a vehicle may be expected to be 
called upon to go up and down in an average day’s work under ser- 
vice conditions. The test is given in detail, to illustrate the method 
employed in all the tests made. The other tests presented are very 
much more condensed. 
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TABLE I. 

[Vehicle A.] 
Mw i OER EER REC COe POUr r 3,085 Ibs. 
Weight of fosaeeeere REP PT PERALTA 305 lbs. 
WEG. OS SOU CUNEON sco beh K Ne DE CUUESCC Cec ccrreveseeeeces 4CSE6 — 
Total weight causing drawbar pull on test...........seeseeseeee 3,390 Ibs. 
DOCEEY GUUIDMIORE. 6.0 ccs ccccecceces ae SP EOLTET OTT TTL Te 44 cells 
eS 65 Aare Ne 6k oo Obie wad 88s UG.8 6-69EEET 0 6 6-6.0 005 09:8:8 1052 1,120 lbs. 
Per cent of battery weight to total weight of vehicle..........-+.+++s0+5 36.3% 
Per cent of battery weight to total weight causing drawbar pull........... 33- % 





Weather clear; no wind. Streets in good condition. 

Principal ground covered on test: Fifth Avenue, from Twentieth Street to 
110th Street; Fifty-ninth Street, from Fifth Avenue to Eighth Avenue; rroth 
Street, from Fifth Avenue to Eighth Avenue; Eighth Avenue, from Fifty-ninth 
Street to r1roth Street; Eighth Avenue, from Twenty-first Street to Forty-second 
Street; Twenty-first Street, from Fifth Avenue to Eighth Avenue. 





























ZOU) GITRHOS COVETED GUPITE COE... svc ccvcsosssseeeceneeec ness 31.51 miles 
Total time in motion during test..............0eeeeeeeee 3 hr. 23 min. 35 sec. 
Average speed while in Motion......0ccceccsccvessccesesece 9.28 miles per hr. 
eBook RL Sarre er rrr ie tere 4,892.8 
PAVOTARS WOLCROUTS OCG HEF CAFE... .... cc cc cccecccecsssneceseson 155.27 
Average watt-hours used per ton-mile.............cceceeeerecececees 91.6 
PCE COO ERE LCS CREEL TEETER ET OTE LEP CER CETTE TL 1.44 miles 
EE ME TO GBs 6g OA 64 6 0 5.di6 006 5064 0.0 660000866 60 HObe eae II min. 
ee Sn, Ee Se ok bee ci ev ede ccssecceweenes 7.85 miles per hr. 
ae I Gd 46 64 9: 6 06 0.6 4:4 6 OS6 5-05 0406 OFTHE OOS 216 
EVOTES WECOTIOUID GUGE DOF GREE. 0.56 cies cccccsesccveccecesneess - 
FAVETERE WELE- ROUTE GOOG HOF COBANIUE, 6 occ ccccccecsserevcdvcesvivwseee 8.49 
ee ee Sew ssp Gb ees vb b Re eee whee one ees COOKE KEaE ON 2.55 miles 
OO ee ne an ee eer rr re 14 min. 
PEVOTEe GOCE Wise 10 MIGUON. ... ccc vccsccccccversecces 10.93 miles per hr. 
ge a a Serre eT Pere EERE LEER ET 32 
Average watt-hours used per car-mile..........ccccccccsccccccccccccess 128.62 
Average watt-hours used per tom-mile.......scccccscccccscccccscseccs 75.88 
ee EC ie Wines 24 50094 09's 0s 650 bo 4008 ee eed bdedENeweEN 3-12 miles 
Ee es sbi e468 Wows 04% 6000800000400 8S EROS 18 min. 50 sec. 
Se SE EE OE SROCN os Roce cde ser crcceevecesenees 9.94 miles per hr. 
a tie a i, SEE OE Ee ER ERE ETRE EEO ee 568 
PVGROMS WHECTIOUTS WEGD HOF CATABIIE .:c0.c ccc cc cccccverrececsconecenss 182.05 
AVGTERS WAU-ROUTS WED Her tOn-Mile...... 0. cccccccesccscvccccsvvesse 107.4 
For a distance of....... Pee FS Oaa R60 <0 RE MAPNERRERLIN IS STS UM 0.59 mile 
ee EG eh SE CARS G vids ewe W¥ 6686060 06080 REESE SFO OEREM 4 min. 
Pee RE WEE TR, MINION So's Soc ccccccscvesscevivceos 8.85 miles per hr. 
EE ee I oo 6 6a U SS ee S eH K ee KeCR KRESS ese UH Cet ES 62.4 
Average watt-hours used per car-mile..........cccccsscccccecccccccees 105.76 
PVGUEES WETCROULS CHEE PET TONE. .00 2c cccccccccsvecsessescvsseves 62.39 
eg SECT a bssk a Case ale Shaws ens edeedeeowsveeenees 3-2 miles 
Ee PN NT ois hidlardbG-2 6 00d 046.410 40:6- 66 w eae Ns 6000 VUES HSEN ws 21 min. 
PUM SOUOR WEES 10 GNGEION cick ce cciccccversnescceds 9.14 miles per hr. 
ae, ESI cg is 4 5's: 600.4 Wie. 0 41d 0'8 68 0-0 848 80 h6-w¥ ieee 4.0.0 476.8 
PVOTERS WAUETIOUTS WOE DOF CAPAC. 2.00.05 vc cwercrcesteesecenwerees 149. 
Average watt-hours used per ton-mile...........cccscccervcccvevscccne 87.9 
Se Sk I carey Wid ois Sie a.bs'S sd 0's FOS 046 e Veer eeeNKes very eeewed 3-04 miles 
oR Te Ce CURE ERE EERE EEE Tr 17 min. 30 sec. 
PRD GEGEN WES TO THING 6c icc cic vtec esenseseene 10.42 miles per hr. 
eR We, NOD, IONE 5666 0:9:4:0'6 50000040 0568060 0e db ODOT HE 4 bes OM 484.8 
PVOPARS WHUE-TOUFE GEEE PEF CAF-MALE. 0... ccccccccccveetcsccersccsecse 159.47 
AVOCERS WELE-DROUTS USEM PEF CONUS, 2... cccrcccccevssdesccsscveesres 94.08 
ee ae NE UIE 5's SS & $5 oc 'W 40 0 65.08 05 60064000 de bes esses ieee es 2.55 miles 
SS i I I oan ey aoe a1 0-6. 6.0.0'0 0)9:0:60:5:0.05'5 6.050.096 010 ne 14 min. 50 sec. 
Pte Sn WOMAN FEL PODEIOD. oc ce ce cc cccecicoevesseset 10.31 miles per hr. 
Se RE I es 0 60:6 06 66.60.05 Od ccee sess erececesvenes en 339.2 
Average watt-hours used per car-mile........cccccccccccccecccscccecce 133.02 
AVEFERS WAtt-hOUTS USEd PET TON-MIE. 2.0 ccccscccerccccccscocesossoces 78.41 
ee eh Genin sad a 55S SAWS ORS RAVEDA EN KORRES OE EO wR ER 3.12 miles 
RE NOME CS 6c bi dud 40s ke eves ce soeceds sen ee ess eaten 19 min. 30 sec. 
IAVOTEMS BUGGER WOUS 10 MOUOs crc ceccccccccvesscesaecesee 9.6 miles per hr. 
UM, OE IE "TION 5 6 0'b:6 bree oes 0 0.08:0065 000000 000804 bb 0s been 550.4 
Avetage watt-houre vised per car-mlle. ....ccccclecccccccccnccsesevesces 176.41 
AVEFARE WALEROUTS GOEd HEF TON-MINE....cccccccescccccrcvscsssecsces 104.07 
ee i I NE Oy 5 io.55 oan 00 0d 0106 0 os ne ed CODON 600s 0 KOS 4:08 Edn 0.61 miles 
i i CM rec Labi rane s e436. 6000ubcaenedund os ce eeRe eee 5 min. 
AVSPARE GHOSE WHILE 12 MOON. 0. cc ccceccscrecccccccccccs 7.32 miles per hr. 
PE ee I OI os os 61g 0g bb 0s 6c cc ese tsese see veeNece ses 64 
Average watt-hours used per car-mile..........cccccccccccccccccccces 104.92 
Average watt-hours used per ton-mile..........:.ceeecccceccevccccecs 61.9 
os og dah css HS oe 008d ON CEUSS ODOC EN EOOR IEEE ES 2.54 miles 
REE Err errr err err Terr err er eer 15 min. 30 sec. 
ns I EE BO PRIN osc c ccceccvctdocecsvssebeds 9.83 miles per hr. 
EE PU TCROEE, UL 6g 6 6 6-0.0'5 0:6 0650.0 600 vbw HERS COs EOE¥D OED ES NEM 353-6 
Average watt-hours used per car-mile......cccccccccscccvccccvccccecce 139.22 
Average watt-hours used per ton-mile.....cccccccecccccccccsssscccecs 2.13 
S| OCP TICLE EE CLL REET REE ER EEO UTE 3-12 miles 
SE rrr reer reer Terre TTT 21 min. 30 sec. 
AVCCARS GHEON WHS. 1 MOON. 6 60 occ rcecccccsecseccecwes 8.7 miles per hr. 
ee eee SS a RPP TET een Cer eee 548.8 
Average watt-hours used per car-mile..........cccccscccccccrccesecces 175.89 
Average watt-hours used per ton-mile..........cccccccccccccccccccves 103.77 
EN” EERE EET ICRP EET CP OLERELE ELEC EET TLS 0.61 mile 
ce UE | PAPE CR eT PLETE EEE TROT URE TTT er 4 min. 
Average speed while in motion...........ccescceccceecsces 9.15 miles per hr. 
Me IRN EM, 505 ag diag 10 6 SRW SF We Gals.05 0 we kee wae 72 
Average watt-hours used per car-mile.........ccccccccccccccvcceece 118.03 
Average watt-hours used per ton-mile........ 0c ceeeee eee ecerccceseees 69.63 
OO Cs oa cos ce vara ed ss OOS CER TOTALS SEAS TN ATT OTT SOR 1.44 miles 
eee EO SOMERS 5 Sieg yee g'dib 0-4 d's 0 0:4:49-6 6.009 0.008 d COOTER OWE ETA 10 min. 
Average speed while in motion..........ccccececscscccees 8.64 miles per hr. 
WGUHDEP GT WHEE OUTS, GEOD so cect ccs ceccccsscrccctisessasrsaccdicesdes 224 
Average watt-hours used per car-mile..........-sceececccerccesesces 155.55 
Average watt-hours. used per ton-mile..........sscevcecsccscceccceces 91.77 
OE De SE Serer err err vERTE Tay tis Crore te 1.53 miles 
TiMAG 300 SABO WER 6 ccc ccc ccc ences ns teeresetsiscveqeneewene 13 min. 25 sec. 
Average speed while in motion........-seeeseeeeeeeceeees 6.84 miles per hr. 
Number of watt-hours: u0ed....ccccccccccsccccscccsscccvvssivcsonvess 230.4 
Average watt-hours used per car-mile.........sccccccccecsccssecsees 150.58 
Average watt-hours used per ton-mil€..........secccercesecvescseees 88.83 
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BOE @ GIMANCS Of os cccsccscvccsccvescssgevscccccccccsevceeseeses 2.04 miles For a distance Of ........ccccccccscccccccvccccscsccccssccecs .+. 18.81 miles 
BMG 112 MOTION WESecccsescccccccicrcccrcssccsccsccccsccescess eveoSZ Min. Time im motion was.......c.ciccccccccscccssvscscccccecs thr. 56 min. 10 sec. 
Average speed while in Motion...cccccccccccscccccessesees 9.42 miles per hr. Average speed while in motion...........sccecesseseveees 9.72 miles per hr. 
Number of watt-hours used....... pees cece resececeseessceseeseees ++374-4 Pe Be I, Cs 6.666. 0.:5.59.0:0.0.5 0:6 0 e80ée eects evensect6eeees 2,886.4 
Average watt-hours used per car-mile.................ssseeeeeeeeees - 183.53 Average watt-hours used per car-mile........... ccc eeee ee eeeceeeeeee 153-45 
Average watt-hours used per ton-mile..............ccceeccsccccscees -- 108.27 Average watt-hours used per ton-mile...........ce eee eeee ee eceeeeees 90.53 
Open circuit voltage at beginning of run............eeseeeeeeeeees 95 volts READINGS OF INSTANTANEOUS RATE OF POWER CONSUMPTION AT DIFFER- 
Rees GUROUNES VONEEE OF GEO POs ee ccccsredeecsseccncaseensrenns 82.5 volts ENT POINTS EN ROUTE 
ge PT CETTE LTPP CL ieee ee ee Cr 12.5 volts abies 
Running voltage at beginning of run...........ceccccccssccccccecs 90 volts be bo St / es be 
PO PONE. TE OE OE SUC eee ii ecccdidiecccubvscucvvceevade 76 volts = & oe 2 > CA 
— e 06} et} so zy 
oe ee TT Tr TITTLE TERE CER TUP ECT L TERE ee. 14 volts Location of Vehicle When -) oe S53 fe Os 
Reading was Taken. = 3 * =? aS 
Charging Battery After Run. & 2S 0 ag O¢ 
SS eh I FE de poss vhU 66s oe 6565055 be cto csebeveeieocens 20 amperes 3 = ze Be 55 
Se es AD MSD arsed 6 NPNV 60 ¥06%.0 do clee ds ecsdededaues 15 amperes > <= Nn a A 
Ampere-hours put in during charge............ssccecccssecccccccevecees 90 
Battery boiling hard at end of charge. - 8th Av =e ie ae | A 
Watt-hours put in battery during MEY cis Vu seve vase us vcs pees 7124.52 = St. & $th Ave..........e eevee ee Going N 90 = 22 9.75) 4h 
Watt-hours taken out of battery during run..............eeeeeeeeeeee 4892. 6 th eee ek seg ETNIES: 92 eee ae te hee al ESA: cd i MESES? 
CUE MOMEEN TUNED WOMNO STO e cess ci cc ccccrcccsesceavecccesus 95 volts oe ie & eee *?*"***5¢ to bison ae 32 7 Z 2.5 
open ee ES WE ID vic bie veke sevuceancs cetivcessved 95 volts | * assing Synamenve dost... aR) So e Beare 
PE OE. NUN ius Se Ses eee Hie cd as Mase releseesoursicecete ts 8.67% Bard RE GPEIE TIDE, oc ciccx sccdece. "| go 24 9.5 nol) eee 
Be ee ter OS ee coe eeteeas, | Sa 32 7 = 2.5 
i ; i i Shatin il RE aR ie 28 7.3 a 2.5 
A consideration of Table I shows that vehicle A, with a load due aa" tte kbhivn  « © z = c7| i | dete 
to two persons and the instruments used, covered over 31.5 miles at roBth * OW AVEniss cccocnss . Slee 1S 6.5| A 2.6 
an average speed of over 9.2 miles an hour, and that having traveled PtP « ol |e band] * leleeedown 
this distance its running voltage was still above 1.72 volts per cell, th Ga genre eeteeterewe = i¢ he a i 
and its open circuit voltage still over 1.87 volts per cell, that the qth om . a wgeeeeteteeseees no Se. gee) ae ‘« ‘slight down 
total average rate of power consumption was less than 92 watt-hours oe weet ian. «§ © S 32 "7.8 es 355 
per ton mile, and that the maximum rate of power consumption noted S718 St. f& Sth Aye..--.-- «----. oe, i Te tae) 
was less than 108.5 watt-hours per ton mile. Passing San Remo door............ | go 20 II PD. Gate 
‘ . ; . ‘ ee 2 errr errr *, ee 28 8 a re 
As will be noticed, the total distance covered on this run was di- ee we « «ley | as Reet ita) one 
: : . ‘ : : : . CE re eeectewk shade kan eS +e 20 11.3 eit Shoes Steere 
vided into 15 sections. On each section the time while in motion ae” tt tint kbh hes.” * Ste ls i i tht den 
was observed, and from it and the distance recorded the average 16th “and sth Ave “ $| 90 | 25 9| A 2.25 
speed while in motion was calculated. In the notes taken while soled wwe wu iS = -* “ a 
making the test, all momentary stops were noted and have been de- goth, ee a ot 5 . a? ie a 
ducted from the time which elapsed while the vehicle was covering g7th ER a Se I ens piety fue wow 9° 31 . “ 1.75 
° ° e ° a , ae Oe One Glen 5 ob pelea a ” . = 2.7' 
the distance given. Hence, the speed recorded in each section for Sind FO Fie an eee wu a 3 14 oT) a _ 
the vehicle while in motion, it is thought, closely represents the best Vassing Synasogue door............ ~ ate = _ et ses 
average speed which it would be possible to keep up on each section érth a, LI Esccneseswweses¢ ~<a 85 5 26 8.5; “ 2 
° o,° e ae. ae ae eu E a eibe Rie eens we “i _ 2 
under ordinary traffic conditions. Thus, for instance, the first sec- Passing Lenox Library.....-......- “ww 9 a 28 ee eee 
tion includes a very crowded district for the greater part of its length. Send St Ta = woe eps vans “ ate = a ane 
The second section, on the other hand, is never as crowded as the SO i vv pskivesseseae ses eh a 86 32 7 e 2.5 
. ‘ ; » . . 1toth * bet. Lenox & 7th Aves.... ‘* W_ 90 27 7 M slight up 
first, while the third section is usually a little more crowded than seen SS ie BEN ANC iii cscs vssace. S| 89.5 | 32 7 A 2.5 
section two, but is seldom as crowded as section one. This condition wore ee Caheradhaabersia iab-oam 7 5 > 83 He ae 
is reflected by the average speeds recorded in the sections. It may = MA Set eee est eneeeees eS ee 27 8.3 e 2.5 
: ; z Ree ee OM ac siscen wou 2 ; “ 2.5 
also be interesting to note how the energy required on different sec- FM i ce eonnnwnsaaones = So 20 | 12 . “ slight down 
tions varies. For example, in section two the vehicle was going down a ‘ . to drop here: Ground ae er ie a) a ears 
grade more than it was going up, while in section three it was going ore to here a little over 20 miles. Time in 
° . . m Oo ver irs. 
up hill more than it was going down. Thus the general contour of osth St. & sth Ave. Pere cctshariaees Going N | 86 | 32 ba) 2.5 
. . : assing Lenox Library............. ae ee 24 8.5 ea aaentte 
the ground over which the vehicle was traveling may be followed 4 uae, der... “lo | 3s aye) 
quite plainly. goth St. & 5th Ave SECA eK 654866550 ie | OF 24 8.5 ot Agee wane 
‘ “ ‘ A , Pe er sree eer gate kee ades ae ee 24 9 od Tyehees 
A little over 25 miles of this test were covered while making four Rees eh Oe oe ce Ae: ae 1 2.5 
: : t1oth‘* bet. Lenox & 7th Aves..... “ Wig 28 7 M slight up 
complete circles around the outside of Central Park. Table II Jo8th © & 8th Ave... eeccees « "S| a | 26 ek. ie 2.5 
shows in a concise form the results obtained during this part of the | goer Se we Reus panneay seeesp a 87 % ao . mahi tates 
e e ee? We er rt Or Oe ew ae rahe eee es . ni é dow 
test. Table II is compiled from Table I, and affords a convenient | 76th Et ace esigia. skikas 6 Oe ro ieee, 2S saa ce 
means of comparing vehicle A with other vehicles traveling over the esth Ste Sth Ave. SANE MESES SS ae 8 ot a 42 inlet ins 
sam round. sSth ** ** St she OP ee rer ter eee 5 7 27 7. ee I 
es en a ee ecceccse “6/8 | 296 | 78) 1 
° ER IRL ge ee ee » ae 20 9.8 + 


(Vehicle A.] 
Once around Central Park—North on Fifth Avenue, south on Eighth Avenue. 











pe SE SESWPCCUR TPP OTSE TEE ELECTE TL RTECS Lae ie 6.26 miles 
TS TH DOT WEB so ccc ccc cccccccensccicccececesesseeseee 36 min. 50 sec. 
Averame apeed While in Motion... ....ccccccccsccccceccees 10.19 miles per hr. 
SO. i IN MEI 5g os ons 0's 6.0000 006 a 60 o8 600s 64d basEETe SR 958.4 
Average watt-hours used per car-mile...........cseeeesscececccccseees + 153-09 
Average watt-hours used per ton-mile...........ceseeeeeeeeercceecees 90.31 
For a distance of..... Lid GEM CLR Ae aCAS ones obo evens kegieeeenee Ones 6.27 miles 
SEE APE MOOR cob cebuspeoedcececeseccneeseswedoactecacssuwes 41 min. 
Average speed while in motion............ccsceceececeee 9.17 miles per hr. 
Number of watt-hours used....... eee e cece cence ccecesesenerecseeeees 974-4 
Average watt-hours used per car-mile...........seceeseccceeccceeccees 155.4 
Average watt-hours used per ton-mile........... see eeeeeeeeeeeeeenee 91.68 
EE ERR ET LOSE REL LEEER EERE ERE EEE 6.28 miles 
SP OT POLE ETC LEE REE E EE 39 min. 20 sec. 
Average speed while in motion..........0...eceeeeeeeeeee 9.58 miles per hr. 
Number of watt-hours used...... Boece erences seeeensesscnceesseeese 953-6 
Average watt-hours used per car-mile..........eeseeeeecececcececeeees 151.84 
Average watt-hours used per ton-mile..........eeeeeeececeecece eovcece 89.58 





Once around Central Park—North on Eighth Avenue, south on Fifth Avenue. 





For a distance of.......eseeseseee COCO Cee eteceseonereeeteneeteses 6.24 miles 
ee CA a acca Gh he eae a Whee 6a es e8e0s O0e KS 38 min. 30 sec. 
Average speed while in motion..........+seeeeeseereeceee 9.78 miles per hr. 
Number of watt-hours used....... eee eee tere eee eee ee eeeeseeeeesees 961.6 
Average watt-hours used per car-mile.........sseeeeeeecceeeeeeeeeens 154.24 
Average watt-hours used per ton-mile...........ceeeceereeeeeeeecece + 90.99 





Three times around Central Park—North on Fifth Avenue, south on Eighth 
Avenue. 


| Ground covered to here, little over 27 
miles. Time in motion a little over 2.8 hrs 


The average power consumption of vehicle A from Table 
II for a complete circle of the park, going north on Fifth Avenue, 
was 90.52 watt-hours per ton-mile. The average power consumption 
going north on Eighth Avenue was 90.99 watt-hours per ton-mile. 
Taking the average of these, we find 90.75 watt-hours per ton-mile 
to have been required for the propulsion of vehicle A over good 
asphalt pavement—with the exception of about .4 of a mile of bad 
cobble and macadam. Therefore, 90 watt-hours per ton-mile may 
be taken as possible under ordinary conditions for vehicle A on level 
asphalt in good condition. This for an average speed of 9.71 miles 
per hour. 

It must be remembered in this latter connection that the ground 
covered included sections of two avenues which are usually very 
crowded. This was especially true of Eighth Avenue this spring, 
as a considerable portion of that part of it over which the vehicles 
traveled under test was being torn up for the laying of water pipes. 
This caused a great congestion of traffic. Fifth Avenue was also 
much crowded, especially in the afternoons. Therefore, the vehicles 
tested were very much hampered on nearly all occasions, and were 
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obliged to stop and slow up very often. This accounts for the slight 
discrepancies that may be noticed in the readings of the instantaneous 
power consumption taken while passing over the same ground with 
the same vehicle at different times. Thus, for example, note the 
readings in Table I, which show the instantaneous rate of power con- 
sumption obtained while passing Sixty-fifth Street and Fifth Ave- 
nue, going north. The voltmeter reading was 90, the ammeter read- 
ing 21, and the speed at the moment was at the rate of 10.3 miles 
per hour. Passing the same point in the same direction at another 
time, the voltmeter read 90 volts, the ammeter 22 amperes, while the 
tachometer at the moment showed the rate of speed to be but 10 miles 
per hour. This and similar discrepancies in readings are accounted 
for when it is remembered that at one time the vehicle probably had 
had an uninterrupted course for some time before it reached the 
point of reading, while at another it may have been obliged to stop 
or slow down just before reaching the point at which the reading was 
desired. 


THE ADVANTAGE IN USING FRICTION-REDUCING DEVICES, 


Having now seen what vehicle A was able to do under ordinary 
circumstances, it becomes of interest to know whether the results 
obtained were exceptional in any way, or whether they may be taken 
as representative of what may be required of electric vehicles in 
general under similar circumstances. 

To determine this point, a number of vehicles of several other 
makes were tested over the same ground as vehicle A, under exactly 





FIG, 2.—TESTING A RUNABOUT. 


similar conditions. In Table III the results obtained while testing 
vehicle B are recorded. This vehicle was an electric delivery wagon 
designed for use in the same class of light delivery service as was 
vehicle A. 





TABLE III. 

[Vehicle B.] 
WE RIO ars eg 5 556455 50d TT TEER ESS Cabs AS NR CES BORO T 3,380 Ibs. 
WOlent Gl HASSENPETS BUA IHSECUMONIS. 0.40. cccccesciveeseccccdecs 334 Ibs. 
eee Wh Dem I ogre 5G vse 49% yoo oo 02 b's eo es 5a sew Neen eee Ss —_ 
Total weight causing drawbar pull on test...........ceeeeeeeees 3,714 lbs. 
OR ARN MIRE oS 6 55 Gia as 4d ace DSS OR AS 4 58 OT REAEA REO ODES 40 cells 
ME EE Ss 6 vp ca bbe ee ceUae ee ede aek sense Wess ebeE Ss SUCRE KS 1,250 Ibs. 
Per cent of battery weight to total weight of vehicle...............eeee0. 36.98% 
Per cent of battery weight to total weight causing drawbar pull.......... 33-65% 





Weather clear; no wind. Streets in good condition. 

Principal ground covered on test: Fifth Avenue, from Fifty-ninth Street to 
111th Street; Fifty-ninth Street, from Fifth Avenue to Eighth Avenue; 11roth 
Street, from Fifth Avenue to Eighth Avenue; 111th Street, from Fifth Avenue 
to Eighth Avenue; Eighth Avenue, from Fifty-ninth Street to 111th Street. 





Tétal distance Cawered GOP GONE. oi 6.5.o5 055-4 0nd 6 dane sasentaseneas 26.19 miles 
ep ee ee rrr rrTrr ree err rrr TT 2hr. 39 min. 30 sec. 
Average speed while in motion.............ceccececceces 9.85 miles per hr. 
ben eee NOR, EOE ORR MOUS io 55 a 0:05 04.4: 6:54'0 04 56 6.410 FRR ARSE KES 3,808 

Average watt-hours used per caremile........ccccccsrcvecsccsccccesce 145.4 


Average wWatt-HOUrs USO POF TOM-MINE. 0065s c ele wcccceecvcccccceeses 78.29 
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PO LD. Gives vee etree bic cwcetedecess 0026s taneenerereteusen 0.85 mile 
ee SE WN 6 Rose Ci ccc estat cree cssetroveseewes Vest eqebes min, 
FEVORERS BHCOT WIS 19 MCCION. oc ccs cccccscccccevecceeeves 8.5 miles per hr. 
Fs PND OBE. Ks eR 6 She etc ce VecKrececeeDeVEUteceeewTeRe 129.6 
Average watt-hours used per car-mile...........ccescccecevcerccvececes 152.47 
Average watt-hours used per ton-mile............cccccccccscsvecscccees 2.1 
BO EE GUE v a e600 bese coke ce teNNeee eer seDvedsieeoweseee 2.61 miles 
RE ID crn n WV dik e's 6060545605 ca buss nesseye bueeeeeeteese 14 min. 
lO ED PPT eTETerTerrerrrrerT ree 11.18 miles per hr. 
DON re eee rer seca reas reseaheerenecurecuave 396.8 
AVGTERS WEECDOGTS GOOG POF COF-TING. 0. occ ccccccccccccevrsvecccesveue 152.03 
Average watt-hours used per ton-mile...........cccecccsccccccccccece 1.87 
an A a EE ILE EERE EE EERE LER EERE ERE E CREE 0.52 mile 
cc SO RP PO ToPR ee RP ORE ELEReeeeeeErer Tre 3 min. 30 sec. 
SE CE IE, OE Es oc Sec e de Sah c tres beesseacees 8.91 miles per hr. 
eT RAPES CERTERT ETUC RETR EET ee re 19.2 
PEVORIE WO SIOUCO EOE BOT CRF SUIIG so o.5 ce cicdct veececvetsecrcosessouna 38.85 
Average watt-hours used per ton-mil€............. cee ee rence ccceveces 20.72 
ee Wha Ns 680004 66.6 0,044 6.0064 0006405 ddcctdeareteeees 2.54 miles 
pi US | VET ee ere Pee ECeL LEE REETEEieee Cet 14 min. 
Average speed while in motion..........ccecccccccsvees 10.88 miles per hr. 
FE OE WUT SEED UG ere c cc vieteccceedecscesecncsnedscossuseeet 432 
AVOEGRS WELCDOUTS GOOG HEF COMMING sis ccc ccedccrcvccosccseseovese 170.08 
Average watt-hours used per ton-mile...........cccseccccccccssveces 91.58 
Be I OE ois 000.058 F065 0 0.0.5.5 54005655 8 444d BHR OOR CRUE ERM 0.6 mile 
J, EE Orr Ter ere rerrrrrererererrrr sc Te 4 min. 
FAVOTERS GHGGR WRUNG 17) MOTION. cccccscccsccesssscccvcccces 9 miles per hr. 
po a Re Pree TTT Tre Trier et 129.6 
Average watt-hours used per Car-mile.....cccccccccccsccvsescccccecece 216 
Average watt-hours used per ton-mile........cccccccccccvccscscccseves 116.31 
a SE i, er ee ee eee TT Te eee eee eee Te EE Re 2.61 miles 
Oe ML NA 05 0 504 0,6'50.6608. 60 55 ROWE SSO 644-4 00 O88 409-04 15 min. 30 sec. 
Average speed while in motion..........cccceescsesesees 10.1 miles per hr. 
INGMIDES OF WACETOUTS EOE. 66. cccccccsccivvescetsevececvrcsrsewoeves 356.8 
Average watt-hours used per car-mile.......ccccccccccccccccccccccoes 136.66 
Average watt-hours used per ton-mile.........cccccccseccccccusccccece 73-59 
og Fh AE Pee GTR E TERR TERRI TR TLE re 0.87 mile 
RL ON ET ror ee er PTE ERP Tiree eee rrr 5 min. 30 sec. 
I GE, WOEEE FEE MOO 6 oie co sicc st cecinsenseee seen odes 9.5 miles per hr. 
DE, OE SN a i 6 a0 ows s 46955 CCC ORKS USES VeNeeseeaan ben 86.4 
AVETERS WHIE-ROUTE USER PET CAF-MIE.. 0... cccccccccscccccsscccsssceces 99.31 
AVGPERG WAEUt-hOUTE USER PET TON-MIIE.. 62... cccscsccceccescseseceseese 53-48 
a eR rr Tee AEE CERT CERRO e 2.63 miles 
ee RE, MS od ks hig WN'S.s dbs 0:56.00 0 640600 6545.06 6 CE ewe 15 min. 30 sec. 
PVE GOGNG WHS. 1H TOTO ao ccc cic ccccssevceseens 10.18 miles per hr. 
Pe ES gids s.6 cbse becactiesvckeeaaecedtew sie eee’ 404.8 
AVOPERS WELE-DOUTS UNOU POT COFMile. «0. cc cccccccescccrcsseseceeesvess 153.91 
Average watt-hours used per ton-miile.......ccccccscccsccccvccvccecces 2.88 
eg Se SE A rere oT Eee eee ERO ET Pree ee 2.64 miles 
ee OE PRs Fas GE e' 4:6 06s 46:06 bo 0's KE 6 E5:0 EERE TE EC EEE GDES 14 min. 
AAVOFORS GNCOG While If MOON... ....ccccreseccecvcceres 11.31 miles per hr. 
a aE PPT ere Perry i? Teer eee 342.4 
Average watt-hours used per car-mile...........cccccccccccccccccccces 129.69 
AveFaes WEtt-hourd USEd Per tON-Mile.... cc ccccccesvcssvcsecvesecene 69.83 
ee NS OE oo 0 65 6 aba bb Us 6 ik obie'ce 60h 64809 Vee RereseeeN EN 0.62 miles 
eR ee I I 596 5.6 5 56 50-0 i068. 8,66. 86 660.640 SKEET 6 AOE 5 min. 30 sec. 
PUES CHO “WES 1 MINION s occ owe citcccccevievesveunee 6.76 miles per hr. 
De Gr ROUEN CEILS o's 0's osn:es 0.00 ores 60.0 HEC. EUS UO Ketone ewlek kewes 145.6 
AVGSGRD WOHITROUTS 10860 PET COSMILE... oo ccvccccsevevccsseccccvesces 234.83 
AVOEEEO WEAEDOUTS UNE HEF TON GTRINS....0 occ ccccccsccevievesviasetesess 126.45 
ee ANG oh oy WaW 6 rhe Ge oo 00d ewe sends s5auseressbvuasee 2.55 miles 
ED ON isd 5 ahah bid je 6. 10:6 8 0.09 68 40.60 0 oS TS RRS CER Ce EOS 17 min. 
AVGERES GDGGE. WILD 10 MOTOR. . ccccccccccccscsevessccesens 9 miles per hr. 
OE WUD GIG oor es bcc teem tec bers Pees Veberreeserened 396.8 
AVGFERS WAOttROUFE 80d HEF COP-MilE. 60.6200 crccesveccccrccsscvereoes 155.6 
AVeFORS wWatt-hours Used PEF tON-MiUlE....ccicesccsccnscvescsscvescoves i570 
ee ee IE easing vie ieea sinew ed Yaad +46 a>.0 56 895,00 CONE TT AN ROD 0.64 mile 
TN OOo Pet ri eee eee ePeT ric rr eee ee 4 min. 
PVRS COU. We. WE INGO oie oo ic codec vc cceseestyecus 9.6 miles per hr. 
ee le EN og adic ecdv.ee dis 00 0.8.00 040 SONNE EES OCR EREDAR 57.6 
PVGSEE “WOITIOOES TS DOE COPING so oc cick i cice ee idecaWstececcoaveeees 90 
AVOLEERS WOLE-DOUTE USE NEF CON-MUG. 6.0600 ccccvcccccavecscosssedteseces 48.46 
eR dh ss Go'o kn 06 059.04:0090 5.3 58.48 36560 seas eR eewe poem 2.63 miles 
gp SE re Corer eT TORE TET Terre err rere 15 min. 
AVGPEMS GHOOR WIE 10) MOTION. 0.0.0 065s ceccrecsseccncees 10.52 miles per hr. 
Pe Oe en Me a cs oe eke e¥6.0d.s ee Vee oa OT hee VS Ope ee 336 
AVR MRSS TNE COT COPING sion oi ci hcccccesariccsscvsveveeeses 127.75 
AVGEEEO WHREROGSE USU POT CONTIG. 6 oc ccc ccctcccvccsenveedeveseees 68.79 
ee i OES bag bic digs 6419 06.00 00-0.6 058K 16S CK ORE DODDS CRO ERES 0.6 mile 
ee et EE Re eos Ges eso 05 0 os bees seeds ere ee N ede seals 5 min. 30 sec. 
PTT ME PD 100 POGTIOR ooo 5:55 ccs cctesacecsseeeeve 6.54 miles per hr. 
ee ee RE as 6 hdl Was SA na e408 KOEN CEPR EL OR SATS EOE 144 
Pee. WRT OTS ECR DEE COFTRIIG, 000 ccc ccciceccecccconcceeeesas 240 
PWOTRES WEC-HOUTE USCU POF TONNE, 6... ccc cccesrcvccvereccesorcowes 129.24 
i RO LS seu sGe tls baoh soo OeNEs 68 40a. 0eME eRe Cee ene 2.65 miles 
EOE a EES SS SE ee et ee ee TE yr 16 min. 
PAVENOO GHUON WHE TA MWIGTOR. 606k ces cec id scacceseeree 9-93 miles per hr. 
EE it MC MNNOG ONE ony 54d 44.0 0.406 6 ob. 0 e008 cdFs eens er hes eaten 368 
PUTS WETUHOGLS UOEE PEF CAL MIUNE, 20.00 cccevsecccsssvesssovrceses 138.86 
PPATERO WEUS-HGUTE UOOE PEC TOD MNS. ooo ioicccciccscacccseccssccsscveces 74.77 
ee ME rc eats oe eee es bas ch cheer oie es Cope eg wee enae ee 0.63 mile 
EE AP Oe ee ee OPEN EERE EE eR eT re 4 min. 30 sec. 
Average speed while in motion.........cccsecscccccvcssees 8.4 miles per hr. 
eee ee Se OE ree eT TEE Cee rE ete ee ee 62.4 
BVOTRES WEIEDOUTS WHOM HEF COPTIC. 60. ccc sec cecccevedeescccesceice 99.04 
Average watt-hours used per ton-mile. .......cccccccccccccccccccccccce 53-33 
Open circuit voltage at beginning of run............cccecscseceees 85 volts 
eee GEVCee WETUNE BC ONE GF PUG. <o 6c cceccci cc cdscendiss covered 77-5 volts 
SP A PO EOR aac earls esata ote se sieea es Steet Kas sawsahe 7.5 volts 
Rushing Pouese St BEMNHING OF TUN... ccccccctscnccvevvevseseees 76 ~«volts 
Running voltage at oon DEON iia cies sees ha 6 eet eweend vad laweds 66.5 volts 
RINGS Uh MEAG MUON Gc oOo a 8d Sacer as do eVES NOR peer Re Sei epee 9.5 volts 


From Table III it will be noted that vehicle B covered 26.19 miles 
with an average rate of power consumption of 78.29 watt-hours per 
ton-mile. The average speed was 9.85 miles per hour. The open 
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circuit voltage at the end of the run was 1.93 volts per cell, and the 
running voltage was 1.66 volts. The maximum rate of power con- 
sumption noted was 129.24 watt-hours per ton-mile. This rate of 
power consumption was recorded on a run of .6 of a mile, from Fifth 
Avenue and 111th Street to Eighth Avenue and 11oth Street. This 
particular part of the ground covered on this test included bad 
cobble pavement, a small grade and some bad macadam road surface. 
The speed on this section was only 6.54 miles per hour. 

For the same section on another trip in the same direction, vehicle 
B showed a rate of power consumption of 126.45 watt-hours per ton 
mile at a speed of 6.76 miles per hour, which is at practically the 
same rate; and the results confirm the accuracy of those first obtained. 

Over 24.5 miles of this run was around Central Park. Table IV 
gives the result of two complete circles around the park in opposite 
directions. 

TABLE IV. 
[Vehicle B.] 


Once around Central Park—North on Fifth Avenue, south on Eighth Avenue. 





ee yD a 4S Tek Sa eb SSS CRC e ieee sd SOC e Rai eds seer eee 6.45 miles 
TO 1: DO SORE Cac pcvadedd cot wecssevevdcsvaces ocdaces 40 min. 30 sec. 
AVerame GHeed While im MOtiON.. 0... ccscccccecscccccccvecs 9.55 miles per hr. 
Number of watt-hours used....... Bese e reece eee essesseceesescoeeese 942.4 
Average watt-hours used per car-mile...........ccecececcccccccececes 146.1 
Average watt-hours used per ton-mile............. cee eeeeecrceceeceece 78.62 


Once around Central Park—North on Eighth Avenue, south on Fifth Avenue. 


gk |. Ere eT ST Ee EER AARE CEE TE Eee OTe 6.27 miles 
: EB Be Pea rere PrP eeeeLeReUE eRe ee ren ce 35 min. 30 sec. 
Average speed while in motion..............eceeeeeeeeees 10.59 miles per hr. 
ee eine. 6s Stl oes sec ce ewt ents ss eusteeues 977.6 
Averame Welt-houre wsed Per COTM). 06.2. c cece ccccccccvesecs 155-91 
Average watt-hours used per ton-mile..............ceccceccccccccccccs 3-95 


The discrepancy in distance that will be noted between the trip 
of vehicle B around the park, going north on Fifth Avenue, and for 


Lr 
) 





FIG. 3.—ON }IFTH AVENUE. 


the same trip as noted in Table II for vehicle A, is due to the fact 
that vehicle B on this trip went through 111th Street, instead of 110th 
Street. 

The average of the two circles around the park noted in Table IV 
gives 81.28 as the average rate of power consumption required to 
propel vehicle B around the park on good pavement—with the ex- 
ception of the .6 of a mile of bad road surface noted above. So it is 
thought 80 watt-hours per ton-mile may be taken as a possible rate of 
power consumption for vehicle B on level asphalt in good condition 
for an average speed of 10 miles per hour. 

A comparison of the results obtained from Tables II and IV shows 
that vehicle A required 90 watt-hours per ton-mile to propel it on 
level asphalt, while vehicle B required but 80. Hence it would seem 
as though the results obtained while testing vehicle A are in no way 
exceptional, and may be taken as representative of what may be ex- 
pected of well-designed electric vehicles in general under similar 


circumstances. 
Both vehicles A and B were equipped with solid rubber tires, and 





VoLt. XXXVI., No. 14. 


the ratio of the weights of their batteries and passengers to the 
weights of the vehicles as units was practically the same. The wheels 
of each vehicle were equipped with ball-bearings. The armature 
shaft on vehicle B was also equipped with ball-bearings. This was 
not the case with vehicle A, which would seem to indicate, as might 
be expected, that there is a saving in power consumption where ball- 
bearings or other friction reducing devices are used at all possible 
points. 
A TEST WITHOUT FRICTION-REDUCING DEVICES. 


That this is the case, the results presented in Table V seem to con- 
firm. In this table the results obtained while testing a vehicle de- 
signed for use in the same class of light delivery service as vehicles A 
and B are given. This vehicle was equipped with solid rubber tires, 
as were the others; but, unlike them, it had no ball-bearings or other 
friction reducing equipment at all—the wheels and motor shafts run- 
ning in plain bearings. 


TABLE V. 

[Vehicle C.] 
SS ase PERC Se eb s ease eeW ee STE6 NON eg edaseabweves 4,190 Ibs. 
Weignt of passengers and instrumients........cccccsccscccescsens 335 lbs. 
oo. Ce OT Teter ee ET Cre rr ere —_—_- — 
Total weight causing drawbar pull on test...............0e000. 4,525 lbs. 
te Secs aw dis £4. OURS CO KED UWS Race Wiles Sow ASW wee ee ¥.o08 ode 44 cells 
EE Oe Se so 0 Rib Kwek. s 7 $50.08 Ve eben Besa w08 PS b's FAN ve 88s 6 8 OS 1,200 lbs. 
Per cent of battery weight to total weight of vehicle.................. 28.63% 
Per cent of battery weight to total weight causing drawbar pull......... 26.51% 





Principal ground covered on test: Fifth Avenue, from Twentieth Street to 
111th Street; Fifty-ninth Street, from Fifth Avenue to Eighth Avenue; 111th 
Street, from Fifth Avenue to Eighth Avenue; Eighth Avenue, from Fifty-ninth 
Street to 111th Street; Twenty-first Street, from Seventh Avenue to Fifth Ave- 
nue. 
































DOME GUGURee COVETOR GETING TOBE. c icc ccccc ces ceccccestessccetso 24.75 miles 
ee Ot NG aS whet 65 ck debe dies ncn shee sea.0e 2hr. 47 min. 54 sec. 
SOME EN CROUION on 6 666 pic hb eek bes evaresess 8.83 miles per hr. 
ee Ge oo gv nose CLV G8 405 bb. 050 40k R eee RM EES CRON 5,316.8 
AVOLERS “WELETOUIS UBOM PEF COPANTMG. oocccccicccccccccsecccceesseees 214.82 
PUREE WHEETIOUTS OGG DOF CONANIIG. 6655s cckcccicicconsdcceoseees 94.92 
NOE 0 A Sree eT ee eT eee OLE Eee ETT T ee fe 
eg be ka aha bin Xn 48a 64s BAe e~ be Keele ors 18 min. 54 sec. 
POE ON OD GD GUIDE 6s ccc cccéccccecesesicccsees 7.55 miles per hr. 
ee I NN on hin 0100 0g: ¥-0'0: 6 4 6.0.0:6:6 '0:6'0.6-0:6 0 .0'b-6 F068 Hee 80 8018 561.6 
Pe I I III a ok 6.6.6 0600.0 ccs ecsistessceseces ones 235.96 
FO SE SUPE EE COUPE eet odin dese cdeseescecsecsiowsness 104.22 
ae IE a 9 eld 5 dy) 6b WAS AMOG B.0'e We Raia eseie ea bale Seb eee ed 2.62 miles 
FE OY PE ig gc Gvina Ki Nas 5.040. ds'd 6 60400 Bec td waOe 68 15 min. 30 sec. 
SVD SO EE. SO | SOUND 5 cic edo ve Cand seeereses 10.14 miles per hr. 
ee es os sy cps kG 0 0.sle's bb.0' OWS 6a 84 wd 494.4 
ey I OE  RIIEDS occ ccc cc ae bbs decenseedeveas nese 188.7 
PV LAID TU UE COM IIID so ono ccc ccccscncnrccenceneesices 83.11 
ER I SE oh at eo 0.55 mile 
EE I ais ow 65070 hn, 00:40 6 '0'4, 6.9.09. 6 0 0 80a ben eee adh ad beeen 5 min. 
PE Ok (EID oss cess ccccccvessusesans 6.66 miles per hr. 
EE, ee RI Eng 0. d ao 0 018 0: 4-0-6.4.6 6016 6.686.0:05 00 6600 b e044 00 220.8 
PVRs UES SOE DOT GOPINIIG. 600 cc cectacccevercesccenswsves 401.45 
PE PO AO OE DPODIID soc 5 cc cce cece ctsceaieeeeseetevons 177.39 
any SEE SME G(s 6 Wp ie'b 0 6: 0-8-6 G00: 64.566 0 6 6.5060. 5:5 6465.00 04-500 5% 2.6 miles 
i ak acc s eo Wht 6-EO NEES WORDS 05 4b 0.0 es eae REO 17 min. 
EE Oh UROIR ic a 00 6:05 ode 060050 5405 aces 9.17 miles per hr. 
NUBIDEr OF WAE-ROUTS WHER. . 2600. ccccccveccss hae HdSSRET SES OP VE SSE 579.2 
eS UIT EE ET GUE INTID, ooo ceccctccetcccsccensetebeceses 222.77 
Pee FOP WOR. BODE DOTTIE 66.6.6 :0 6 0 :0:0.0:6.5:6.5.0 00:00 6005086 8 6aee 98.44 
ee et ERE th sic hath Web 9 Khe WADIA SNS Aba kb. @ FIG e C0 HST CRORE 0.63 mile 
Ne EE MET eee LEE ERIE eRe ETT REE ee 3 min. 30 sec. 
Pee meer WENESO GE) MRORION, on cc ca ccdnnecteccsecseseeess 10.8 miles per hr. 
er er re MM eso oceviet ev eid cess enabeeeeceneeeesen ees 80 

ee See SIMCOE DOE, SIUIER 5.65 <0 0:0.5. 5.6.0 60:0 0:00 00 00.08 bnew ceieee 127 

DEVE SORPENOUIEE CONE OE CONPIINIGS 6 coos icc cccdeccnsevesswesessves 56.12 
TC ir a Ea GG se oad ebb Od 6h we ee ed OW ek en ARE ERER 0.68 mile 
ee I ig a cota gS y5'p bas a6 5 edb BSS Owe 60S ee 4min. 45 sec. 
Sey re e000 SEBEL 6 ass 6 -0''¢ 0:0 00 20 8.0.0 6.0.056 0 60:8: 8.58 miles per hr. 
BE Qe ES ORE eee re re eye 200 

ee UERTS O TOE GOFAL s on caic sc occccivcseccoesssbecesces 294.11 
PETEe WEEE TIOULO MONG DET BORNE. 6 cece ccciccecccecssscceceseeswe 129.96 
te EE IRE era Gags 6.31563 7's:5.d GEES EGON 095. kh OOs CARE se EERES 2.61 miles 
i eR cs Caleta ah as apes 96 85 @ 50 00:08 6 ele Eolas 15 min. 45 sec. 
AVETARS SPEC WHITE iff MOTOR... 2. ccccccccccccccsecccece 9.94 miles per hr. 
ne a I PUNE ee San aca pw dle Se Wid e/bib'a Sa Sab dalees 6 Ou RS Ose Ie 472 

PVOTERe WEIL TOUlO CECE DEF COTTE. oo 6 occ cic ccccccccccesecessésceuce 180.84 
PVETERE WEEE-TOUTE WEEE DEF TOME. 6 cocci ccc cccccenccccescesonce 79.91 
NE EID Sars Sop hg <5 gS "0g "ania v0 Gr0 6: 6a HWA 9 GITO Swe Sows TEE OE 0.58 mile 
ee RD, os unt bees Vode cee ObenereCeds eevee ees 4 min. 30 sec. 
BUOTEME ONO WHE 1 GGUON 6 eee eccacec ck eeesecveesees 7.73 miles per hr. 
PE 2 PEI, MINE 0 Seid Gia le'aie C'c.v ce clea de cee ong eceewe eee oun 97.6 
PUES WAL DOEIE COEE DEF COPEIIE. 06 ccc ce kc cedcccevccesccceeseces 168.27 
PEUGTEE WELO TOUTS GEOL DEF AON TNIE sooo sc cecicccecesecacccsesessacece 74.35 
AER Bi cag SSeS alae SNES Oo ONE SO RE OFES TERT 2.57 miles 
ee ERO ois oly a-p.cial a W454 oR OOS BUSES COD RH CN RES 16 min. 30 sec. 
CRS BOON WEEE 19) MIOUOR ovo ic Kc.k0d0esqessteceeseees 9.34 miles per hr. 
Se oe bawn eco C6 base r ect eése sae cadenh wet eeson 588.8 
AVOTERS WEUE-TOESE UbEd Her CATMNE. 6.66 crsiccccceeccscccceeceneees 229.1 
PVOCEMS WHLC-DOUTS URE POF COMTREs 60605 c cecciccecceseccoccobsseecs 101.23 
ee OE Ra Mn re atures sig g ale ee ae eo Aas a tb ee RES AMER ARE RED & 2.67 miles 
Ge lot, Sek ak ae Soe di wade eee Saws ORCAS 6 I5 min. 
Pee GN WUE WA WOMB io 8 ok scene. bs cc0eeee eeu 10.68 miles per hr. 
De) Mi OR TEOR RON 5 654 a 0a. 0:g95 4.516 4:0'8 0.5.0.6 6 5.6. n a hab beb Bwe Ke 489.6 
PRES WEL OUT GHOR TOF CBF FITIO. ooo cccccscsncscbescatccescacpnens 183.37 


VETER WEICTIOUTE CONE HOT TOITRUE. ccc icc iseceseccvesesecvensess 81.02 











OctToBEr 6, 1900. 
De SME Ue We Fas cece eset arleeteievebeseceeceessvetsetetess 0.61 mile 
Se ME We Ne SCC EEA Re sé ies ote ecseeseccvceess<cseeseevegeas 5 min. 
EVD COG We WE MGONs oc cc cc ccccccscccecssvicces 7.32 miles per hr. 
peer wih a Ulie! cute Se, eR er Pr rere rrr rier renee 216 
Average watt-hours used per car-mile..........ecceccccccesceccecceecs 354.09 
Average watt-hours used per ton-mile..........cccccccccccccccccsccces 156.46 
Be, B MIUGNON. Chic nied 6 46's 660:6:6'v 6001600410 64.06 606.0 b 066 046s ov 600 ne-e 2.55 miles 
Ns Gh ce hos 60.0 cae ww 40s 60.060 00.060 0 050n babies meee 18 min. 
ey Me CE MENON s oi bs.cecbysicceessesesocuee’ 8.5 miles per hr. 
I OPE EDR cack ir ec Ubon teseccened ves cewsieeeesereaue 576 
Average watt-houre used per car-Mile........cccccccccvcccccceccccsces 225.88 
FAVOURS Wee eee We WOE COT 5-5 6 ii6 Ste cecinveucccavvweeedeces 99.81 
Le Ee RTE REP REREEERER REO CT 3-7 miles 
SHUG TE MONOD WOES vnc vevxnsassccccccrecscccececccccocecsee 28 min. 30 sec. 
PAO Oe Ee MO Sebdcdcrsecesasseceesvesss 7.78 miles per hr. 
TE, NE ice E ERD ek cs vei ovecveretestvccedsreeees 740.8 
PVGERGS WEP DONTS WENN DOT GOTHIC. 000 ccc cccccccasssevnccccvccese 200.21 
Average watt-hours used per ton-mile.............. ec eeee cece eeeeeeeee 88.47 
Open circuit voltage Gt beginning Of FUN... ...cccessscccccccsessccces 90 volts 
pee GOD COREE OU GN OE SU sa vec reden ce edapdverecdscoceseees 84 volts 

ee PEEL UCTORET CITE ET ELT COE CREE TET Te 6 volts 
Runging voltage at beginning Of PUM. ... 6... sc ccvessecsccecvceecees 85 volts 
Pe SR Pere rere ere rere 78 volts 

i eae, a | Serre ery Serr terry cr eT eee ee eee eee 7 volts 





Vehicle C, therefore, from Table V, traveled 24.75 miles with an 
average rate of power consumption of 94.92 watt-hours per ton-mile at 
an average speed of 8.83 miles per hour. The open circuit voltage at 
the end of the run was over 1.9 volts per cell, and the running voltage 
over 1.77 volts per cell. The maximum rate of power consumption 
was recorded over the .6 of a mile of bad cobble and macadam in 
111th Street, as was the case in the test on Vehicle B. This maxi- 
mum was 177.39 watt-hours per ton mile. It is 20.93 watt-hours 
higher than the 156.46 watt-hours per ton-mile rate noted for this 
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Some manufacturers, however, consider that the saving in power 
consumption thus effected is offset by the disadvantages which arise 
from the use of the increased number of parts required and the 
greater liability of the mechanism to get out of order; thus causing 
a higher rate of depreciation and increasing the initial cost as well as 
the cost of repairs. Another disadvantage arising from this com- 
plication of parts, it is contended, is that the time and labor required 
to keep the vehicle in proper running order is much greater than 
when the simpler mechanism is employed. 


THE ADVANTAGES OF A LIGHT VEHICLE. 

In Tables I, III and V it will be noted that the average watt-hours 
used per car-mile were, respectively, 155.27 watt-hours, 145.4 watt- 
hours and 214.82 watt-hours, which clearly indicate the advantage of 
a light vehicle from the point of view of its rate of power con- 
sumption. As these vehicles were all designed to carry practically 
the same load, it follows that so far as operating expenses are con- 
cerned, the lighter vehicles are better adapted to the service required 
of them. 

Plate I shows six curves which represent the values of the open 
circuit voltage and running voltage at different points plotted from 
the readings taken while testing vehicles A, B and (©, as already noted. 
The ordinates are volts and the abscissz miles. 

A consideration of the curves in this plate shows that the battery 
in vehicle A had reached the steep part of its discharge curve at the 
end of the run noted in Table I, and that but a short distance farther 
could have been traveled by the vehicle without recharging the bat- 
tery. The curves for the other two vehicles, however, indicate that 
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vehicle over the same ground in the same direction at another time. 
The latter rate was obtained while traveling under more normal 


conditions, and it is thought is more accurate. 
Over 18 miles of this test was around the park, and Table VI 


shows the results of two complete circles of it. 


TABLE VI. 
[Vehicle C.] 


Once around Central Park—North on Fifth Avenue, south on Eighth Avenue. 





Se a a RINT a oa sual aye atase Naa CE OA Ae Oe Ow Leak ae DR ET 6.4 miles 
Ae ee AU I ag ga kW aOR 8A US EPR Od OREN be eK ORDO EE 41 min. 
PVE Seed ee FMI 6 oo oc hiijenis eve vcs Oesesaceeees 9.36 miles per hr. 
SOC Ge IIE OI co ain ohisre do. 6 4.0.5 Wate. b 0s wade ekaKee oes bales 1,374.4 
PVOEENS WOTETIOUTE HONE PEF COPING. 6 nik cis siccincucucvectcuseeeseees 214.75 
FVRT Ee Wn Sa OE Ps os oon 66s ovo as heise 04 dC MD Ee Tes 95.02 

Once around Central Park—North on Eighth Avenue, south on Fifth Avenue. 
SN SU ERMINE SON SNe agai) a le ws Gach GoW Asal ord Sie IG 4.8% Wy ao AVON ee Oa Biba Mo ROE 6.44 miles 
Ca ee VAP Ee ROME TOE OE LETT TCT eer oT 40 min. 50 sec. 
AUOTARS SOGGG WONG 1H BOUIN s 6i6.c.c cise econ c6.0s od ease ails 9.46 miles per hr. 
Pes he EE Eg vo cers neat dice 0 bbuo0. 0025 O68 bes Che te 1,358.4 
AVEFERO WAT ROUIS TOE DOF CAL SIIG «o.oo ois 5 obi cir avciaderawe vans 214.03 
AVGPERS WECEUOUTE. ONG WEE CONTE. 6 ois iii ci ce ccwenbevencvecteree 94.7 





From Table VI, the average of the two trips around the park 
shows a rate of power consumption of practically 95 watt-hours per 
ton-mile for level asphalt, as against 90 watt-hours per ton-mile for 
vehicle A, and 80 watt-hours per ton-mile for vehicle B. This bears 
out conclusively the contention that it is necessary to use friction-re- 
ducing mechanisms at all possible points in order to get the lowest 
rate of power consumption. 


a few more miles might still have been covered by them without re- 
charging. 

It may be noted that on the completion of 22 miles of its run, the 
open circuit voltage of the battery in vehicle A was still above 2.12 
volts per cell, and that its running voltage was still above 2 volts per 
cell. In the case of vehicle B, the open circuit voltage of its battery 
was still above 2 volts per cell, and its running voltage was still above 
1.75 volts per cell for the same distance. The battery of vehicle C 
showed an open circuit voltage of over 1.9 volts per cell and a run- 
ning voltage of over 1.78 volts per cell. Therefore, at the end of a 
22-mile run all the batteries were in very good shape. 

Plate II shows six curves for the same vehicles and for the same 
tests as represented by the curves in Plate I, but plotted in this case 
with volts as ordinates and time as abscisse. The same scale is used 
in both plates, which gives an opportunity for direct comparison. It 
will be noted that the general form of the curves in both cases is al- 
most identical. 

TEST ON A LOADED VEHICLE. 

So far the tests considered were made on vehicles that carried no 
load except that caused by two passengers and the instruments used 
for testing purposes. The question which suggests itself in this con- 
nection is, Will the addition of a “load” in any way affect conclusions 
based on results obtained while testing vehicles without loads? 

To determine this important point, vehicle A was loaded and a test 
was made which covered part of the same ground covered on other 
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tests with vehicle A unloaded under identical conditions. Table VII 
gives the results obtained on this run. 
TABLE VII. 
(Vehicle A.] 
WE OF COGS noo onic ch eCidsewcvecdvveeessccecccveceseesses 3,085 lbs. 
Weight of passengers and instruments..........eeeeeceeeeeeeeeeees 305 lbs. 
WERE Of LOBE CAPTION... cc crsccscccccsecsvrccscrevescccescecececs 25 Ibs. 
Total weight causing drawbar pull on test..........eeeeeeeeeeees 4,015 lbs. 
Per cent of battery weight to total weight of vehicle............ Gaeeee 36.3% 
Per cent of battery weight to total weight causing drawbar pull........ 27.89% 





Principal ground covered on test: Fifth Avenue, from Fifty-ninth Street to 
110th Street; Fifty-ninth Street, from Fifth Avenue to Eighth Avenue; r1oth 
Street, from Fifth Avenue to Eighth Avenue; Eighth Avenue, from Twentieth 
Street to 110th Street; Twenty-first Street, from Seventh Avenue to Eighth Ave- 
nue; Broadway, from Forty-second Street to 120th Street. 
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Running voltage at efd Of FUN... cei cccssvccvccrccccscccvscccccos -86 volts 


DOD 1h 0746 THN. os ec sks ceccicvcesvesewenowovesveeececeses 





From Table VII it will be seen that the watt-hours per ton-mile 
required by vehicle A remained practically the same whether it was 
loaded or not. Therefore, all conclusions based on tests on un- 
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FIG. 4.—A VIEW OF THE RECORDING APPARATUS. 


loaded vehicles, it would seem, hold true when considering vehicles 
carrying a load. 

From Table I the average watt-hours per ton-mile required by 
vehicle A to cover a distance of 31.51 miles were 91.6. From Table 
VII the average watt-hours per ton-mile for 17.44 miles required by 
vehicle A, with a load, were 92.81, practically identical results, as 
the run of Table VII included a little more hill work than that of 
Table I, which accounts for the difference shown. 

Comparing the results obtained while traveling over the same 
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TOERL GIGCERED GOVETER OM) COEF. occ cccccsccccccccccccscsrcesoveses 17.44 miles 
ye BPP PETER EEEIREEEE ELE LEE EE Le 1 hr. 59 min. 55 sec. 
Average speed while in motion..............c.ececccccees 8.72 miles per hr. 
PL, WE TE OO I cc cSee es cvescvcveccccstecictecedeete 3,249.6 
Average watt-hours used per car-mile...... ....ccccccccccsccccveees 186.33 
Average watt-hours used per ton-mile........ 0... c eee eee cece eceeteees » 92.81 
Saad eb ieee dhe 661405 60s OUNCE TESORO COS ReeRN 1.23 miles 
Se Cee cub eer Cee sete be Oeeeeceeleeeee betwee II min. 30 sec. 
Average speed while in motion.............cccecceccccvecs 6.41 miles per hr. 
POE GE WUC OUNS OGG src vritc cc ccs cacccccsseccrsccecvereseusease 203.2 
Average watt-hours used per car-mile............cccccccccecccccscccece 165.2 
Average watt-hours used per ton-mile..............ccscecccccccscccces 82.29 
oe RSS ORT Te PETE CEE EP OTeR Te or 2.7 miles 
ek I I cho 000 6.6 6.0.6 0:06 4:000 44 CON COCO CeCRORECS OS 21 min. 30 sec. 
PTE GONG WEIS TH MOOT. oc ccc ccevecccsccetececes 7.53 miles per hr. 
PEGIDOE GF WREETIOULS. UOOR i cccesrcrvccccccecscccescescescsoeveeveee 534-4 
AVEPRRE WERETOUTE WEEE DEF COPING. 000 cccciscccccccescccccesecees ++197.92 
Average watt-hours used per ton-mile............cccccsccccccccsccece 98.59 
Tree E Eee CPLR RECEP E EEE 2.57 miles 
Nari cin gy veh 40s4.00 008 0 088 0.0:90s 14 6 6o Se CRS 16 min. 20 sec. 
PE GOOG WEEND TUN WUGEIOER Sc cc cit cccscsvascsscereees 9.44 miles per hr. 
NY Ce UII I S aaribin bos 0 W4.0 0.0.6 00 06 60s 64 00 ber eR CRN OM 414.4 
AVOTERE WORE-TIOULE GEO PET COMMIS. 2. c ccc cccccccccccsveccevesenes 161.24 
Average watt-hours used per ton-mile.............ccccvccccccvccccces 80.31 
BRET eee EE EERE OREPEe Eee 0.53. mile 
I IG i wiv. 005 06-46-40 040 400065000058 5008 DO wR NAD 4 min. 30 sec. 
Average epeed while in motion. ......ccccscccccsccccccsecs 7.06 miles per hr. 
eS I 5 i060 o's 0.044 60.00 00:69 00460050486 6e ORE OEE 158.4 
Average watt-hours used per car-Mile.....cccccccccccccccscccsesccecs 298.86 
AVGPERO WEIC-ROGSE USSU PEF COMME... sce ccscccncvsccccvssccseese 148.87 
i ee h rind esi ree e ie e F4.6s AEE MO ES Ses eww Re 2.61 miles 
pe SSPEP OTE eN PTE REE REEE CETTE CULE TEEe Ty Cree 18 min. 
AVOTESS GHEE WHC if MOEION... 2. sc ccccccccccccccccvcccess 8.7 miles per hr. 
Se ee eS RE orreerrrrrree rere reer rrr yee 544 

a ee ee ee Se eeeeeeee rer rer ree eee 208.42 
RVGTORS WES OGES GEE HOF DONG ..06 i icc ccc ccceccsevecccccsencsens 103.82 
SI Se tag valgus 6.5.6 WEN W 65:8 CLAN CE ~'0.0'6:6 6G U NOLS NM EN DS ERT 3-32 miles 
ee EE Ns tb Shin ad abe SS 4605 oes 00.0.0 e VES > ae AN 22 min. 5 sec. 
Average ened while in Motion... ....-cccccccccsecssecces 9.02 miles per hr. 
Pe ee NG Oe fin nos 6:5 occ.cs0 Reine sehb.ccesseseeterecnaey een 657.6 
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Average watt-hours used per caremile.........ccccccccecccsccccccvccese 198.07 ground with vehicle A loaded and unloaded, it is found that the 
AVETERS WEE DOUTE USE DEF DOG MIS, . csc cccecdcscsscvevcccdevsservese 98.66 5‘ 
watt-hours per ton-mile for the average of two runs over the same 
For a distance of... Pe eta oy POMEL OCCA RTE EE OEE 4-48 miles ground unloaded give 80.27 watt-hours per ton-mile at a speed of 
Average speed while in motion Ry ekiy roskeas axaveeots 10.33 miles per hr. | 10 miles per hour, while the watt-hours per ton-mile for the vehicle 
ee ee EEA rr erer ee ee Tre eee oo re eT re 6 : : 

Average watt-hours used per car-mile.........ceceescceccesccsccccccs ak with a load were 80.31 at a speed of 9-44 miles per hour—a closer 
Average watt-hours used per ton-mile...........ceeeeecveccccceseecs . 82.01 agreement even than was noted above. The average watt-hours per 
Open circuit voltage at beginning Of run........ see ceeee ee eeeeeeee 97 volts 7 P 
CH GEPOUIE VONRAD BE ORG GE PUB 6 056106 00 6566s bie hks eh eecns ws ere 92 volts car-mile for this section of the unloaded run were 136.12; for the 

PEN 2 TURE MAIOD ov sik ses cea St Ae abe Ree RKEEA ODS 4S ORDERS EOS 40% § volts same section of the loaded run, 161.24. 


ee WEleeee Be IES BE TOR, 5c oo on 506. 0k ek seh ee row h cise ce 91 volts 


It will be noticed in Table VII that though the average watt-hours 
used per car-mile by vehicle A while carrying a load were 186.33, 
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this rate is still not as high as that shown in Table V for vehicle C 
without a load, which emphasizes the point already referred to, that 
for the same class of service, from a commercial point of view, the 
lighter vehicle is better adapted to its work. 


PNEUMATIC:TIRES VS. SOLID TIRES. 


So far all the vehicles considered were equipped with solid rub- 
ber tires. To determine if any considerable difference in power 
consumption results when pneumatic tires are used, vehicle A 
was equipped with wheels on which were 4-in. pneumatic tires. 
These replaced front wheels on which were 2-in. solid rubber tires, 
and back wheels on which the solid tires were 2.5 ins. Table VIII 
gives the result of this test. 


TABLE VIII. 
[Vehicle A.] 





Weight Of VORIClE...05cscvecrevessssvcsescccesesvccvecesveroeees 3,050 lbs. 
Weight of passengers and instruments.............. eee eeeeeeeeeeee 305 lbs. 
bo re See Pee ETT CTE PER EERE ETL ER ER ee —_ — 

Total weight causing drawbar pull on test............00eeese0e 3,355 lbs. 
Per cent of battery weight to total weight of vehicle................+. 36.72% 
Per cent of battery weight to total weight causing drawbar pull........ 33-38% 





Principal ground covered on test: Fifth: Avenue, Forty-second Street to 1r1oth 
Street; 110th Street, Fifth Avenue to Seventh Avenue; Eighth Avenue, Forty- 
second Street to 149th Street; Seventh Avenue, 11oth Street to 154th Street; 
Macombs Lane, 154th Street to 149th Street. 





























TOG GisteeOn Ger eree. GUTS WEE ii6ic soc cccccccecccteuesatecese 12.85 miles 
SO Se eS Faso aAw Shot iC Rci sector Ceee en eee thr. 21 min. 45 sec. 
PV Bs I ai no ee bi ces eS ees ceWeeseeees 9.43 miles per hr. 
ee eG OS er rererrr rire errr eerie rere 2,252.8 
AVGEERS WERE DOGEE WEEE DET CAPUEG is occ. cect cc cecssevecevevesene 175.32 
AVGTERR WELCHOUTS. UNSE Her TONNES. .....020 ccc recaccsesscccssatcces 104.51 
Ce TT re TOPE Tet URE RET EL EEE TLE 1.43 miles 
PR ee I, 6 ei 5.5 os oes CVRD ereecc cee dacwewe wed 9 min. 30 sec. 
AVGTERO GOGEG WHIDE TH BIDET eo ccivcesicccerseccrvece .-9.03 miles per hr. 
PO Oe I pe cdciccccabssecee err bebeseseene nee neeben 246.4 
Average watt-hours used per car-mile............ jc aak ie skewer wade 172.3 
ANGTEGE WECETIOUTE GEG HEF CONTIG ccs c cece ccscercecceesesseees 102.71 
hue oe. a ot eee Tee PE ERE EP E eee 2.56 miles 
SE. A NS FV UEU TAOS CTC ORT 20 050.5 60 cee AK sede ds ees KEeS 15 min. 
AVORRS GOUUE WEE T0 BIOTIOT sock ve rTev cere ecciervsses 10.24 miles per hr. 
Re Be TS Gs pF RSV dr Seeder eK sceweccesciensiaeseeeeede 384 
AVOEREG WEP ROUTE UERE ORE COPSIIIO. 66.0 os ciscsrvcssssscessoessceees 150 
AVETERD WHECRONES MONE DEF TOW TMIGs cise ccs cc ccccvecsavecoevececees 89.42 
ae: Se eg Cle 06 SESS ROW SE Nia WO 45.6 45554-0100 RSd Oe AOD OR OEE 0.4 mile 
NE la id 16. Shi Sh ed 660 B80 did.0 6 6.66.65 606 49455 SUS EE OO RON 4 min. 
PVE GOGTR We BR a 60 6 co web wi decetieceeeeeeews 6 miles per hr. 
PU SE I a4 ine 6 0:6 6:0 00 60.0-0-0.0.0.0.6:00 600 5 6.0000 OH QI.2 
PVGSERE WELTON TE ET GOING oo 6. 0.5.0 0c ss 0 onn0ense eeees ees oes 228 
AVEEGRS WELUTOUS GIT OOF TORTIE 6 icici scarce cteneceenes eeu 135.91 
ae 0 isn tien bs RAR S 8 0b 0 900655 0.9:068 000s eee T ees 2.04 miles 
a SA TE a 6 io 6 0 9 559.0 d 0:95. 0.0'0:66.0:04060.4.026.6 00400 eaE CORNER 13 min. 
IVORRRE BEGON, WIE: 40 MOTIOG s 6 6066 bce rec tees see tcccrses 9.42 miles per hr. 
DERE (GE WAI FE a yo v5b ko. 654 ceed eee Osseo tessastiseerernd 396.8 
AVOFERS WEtETOUTS DOSE DEF CAPERS. soc csiccawccccdevescvesseeseeses 194.5 
Average watt-hours used per ton-mile.......cc.ccccccccccccccccsccces 115.94 
ae ee a ee eer rey vives oo tue levies akeeied 2.5 miles 
Te 40 SO MON og cab aoe oe cece even ee 0-06.04 bs neenpaseeen 15 min. 30 sec. 
AVETAHE GHOSE WIS 10. MOTION 600 cicccccesvescccocecscocce’ 9.67 miles per hr. 
De ee I I oo 5.0 4 5 0554.65 4 000 0850 ons CAS aw eS Deo hS Ow RESTS 608 
AVEFERS WAUENOUFE GOD POF CALMS. 0 occ is csscccavccereccsosescvese 243.2 
AVePaRe WEtEROUTS BEEE PEF COMME... 00. cccisccccdccusecevscacoveve 144.98 
ee eR Be EL TREE EEE EEL ER OCCT eee Tee 2.56 miles 
pao OR OY i Pear eee Pee eee Cer ee Tree rece Tree 15 min. 30 sec. 
Average speed while in motion....... --9.9 miles per hr. 
PE (OE I TUM soo 5 6 ie 5 065 64 656 4 SSN t SCD Ceee ces beteNeCEee 310.4 
POS ROE UE OE GURTIIEIG sy 66.0 0 oss cece ccawssvseséececene ces 121.2 
RVSTERE WETVTOGEE UIOG DEF CORTE 6... ccc ccc ec cescensessrdecccncees 72.2 
NE At MEI WE OC esc a sa od ie wae a eho ese a oS Oe ee ee Shae aeERS 1.36 miles 
Ee ain ER PEO org hod cs G8 oo Fine SO EASA a VES OSA CaaS 9 min. 15 sec. 
PPCPEMG GHOER WUE 16 GAOTON so: 6.0.5.0 8 60 sed ct cet etees seve 8.82 miles per hr. 
Pee er I, IND valde asew os S6 400654400056 R 500 ROS 6h CaaS one 
BURGE WAP DOUIS TRON BEF CAPIBIIG 6 icici ccc ce ccesinncvecesewaneees 158.82 
AVGCESS WATE DRGUES WEED GET COMTINE. 065 c cece cseccvecssoevoecese 94.67 
Open circuit voltage at DESINNING GF FUN. 6 occ. cies ccccecccoseeens 98.5 volts 
OGG CIFGUIE VOENS GE GHG OF PUG occ s ccc ceca reciedicvesownsvens 94 ~«Oolts 
ae ee A er reread eee ewe ee PERE ER EE EC 4.5 volts 
Ringe VoOrsee at WANING OF TUR sh iso ce ccc ceerecscoveccesseeses 90 volts 
eee Cee ES ae SP Be a eer re er rT rrr eee eee rr 89 volts 
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From Table VIII it will be seen that the average watt-hours per 
ton-mile were 104.51 for vehicle A with pneumatic tires on for a dis- 
tance of 12.85 miles. This is a much higher rate of power consump- 
tion than was required by this vehicle with solid tires on. Owing to 
the nature of some of the ground covered on this trip, the result 
noted above cannot be used for direct comparison. Part of this test, 
however, was over the same ground previously covered by the 
vehicle under identical conditions, with the exception that solid tires 
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were used. A comparison of the results obtained while traveling 
over this ground, first with solid tires and then with pneumatics, 
gives the rate of power consumption for solid tires as 80.27 watt- 
hours per ton-mile, as against 89.42 watt-hours per ton-mile with 
pneumatics, at practically the same speed. 

It may be assumed, therefore, that vehicles equipped with pneu- 
matic tires will show a slightly increased rate of power consumption 
over those equipped with solid tires. 

THE EFFECT OF MACADAM ROAD SURFACE. 


Part of the test recorded in Table VIII was over a macadam road 
surface, and the rate of power consumption while traveling over 
this section of the route was 115.94 watt-hours per ton-mile. 

For a distance of 2.5 miles, which included some macadam road 
surface, cobbles, a sandy stretch of road, a slight grade and some 
asphalt, the average rate of power consumption noted was 144.98 
watt-hours per ton-mile, and for a distance of .4 of a mile over cob- 
bles and bad macadam the rate of power consumption was 135.91 
watt-hours per ton-mile. This accounts, in some measure, for the 
high average rate of power consumption recorded for the trip. Even 
with such a high rate of power consumption, however, as is shown 
for nearly half the distance covered, the total average watt-hours used 
per car-mile were only 104.51. 

All the tests noted to this point were made under ideal weather 
conditions, and the greater part of each run was over good asphalt 
pavement. Therefore, the results so far may be looked upon as rep- 
resenting the best that can be expected of electric vehicles under 
ordinary commercial conditions in New York City to-day at this pres- 
ent early stage in their development. We shall next consider bad 
weather conditions. 

——————wue equ — 


Mississippi Independent Telephone Association. 


A very interesting meeting of the independent telephone com- 
panies of Mississippi was held at Aberdeen, Miss., on Sept. 19 and 
20, when the Mississippi Independent Telephone Association elect- 
ed the following officers: Hugh Campbell, president, Aberdeen ; 
L. B. Camp, vice-president, Amory; A. W. Kearley, secretary and 
treasurer, Boonville; C. W. Bolton, assistant secretary and treasurer, 
Pontotoc. The above officers also constitute the executive board 
of the association. The “Maltese Cross” sign was adopted as the 
emblem of the association, and the members of the association are 
requested to have it printed on their telephone stationery. The 
members of the association are to report quarterly to the secretary 
all changes and improvements in their business and all matters of 
special interest to the telephone people that may occur in their section 
of country. The secretary is to make a report of all such items of 
interest to the members of the association at the close of each quar- 
ter. A membership fee of $1 annually will be charged to each mem- 
ber actually engaged in or interested in the independent telephone 
business in Mississippi. A membership fee of $5 will be charged to 
any manufacturer or dealer in telephones and material. The time 
and place of holding the next meeting will be decided later by the 
executive board of the association. Mr. La Bourveau, representing 
the Sumter Telephone Manufacturing Company, attended the meet- 
ing with an exhibit of its telephones and switchboards. Reports 
showed rapid advancement in the telephone (independent) busi- 
ness in Mississippi. There are twenty-six independent exchanges 
in Mississippi and many hundreds of miles of good toll lines. These 
lines and exchanges are being rapidly extended and connected. The 
“independents” are also equipping their lines and exchanges with the 
latest improved and best telephones and switchboards to be had. 





Buying an Underground Road. 





A cable message from London of Sept. 29 to the press contains 
the following interesting news: Charles T. Yerkes, of Chi- 
cago and New York, was yesterday elected chairman of the new 
board of directors of the Charing Cross, Euston and Hampstead 
Underground Railroad. The formalities were completed in a few 
minutes. Mr. Yerkes handed a check for £100,000 to the old com- 
pany, representing £40,000 for the charter and £60,000, which is the 
amount the old company had deposited with the authorities as a 
guarantee for carrying out the work. A. A. Housman was elected 
treasurer and H. C. Davis secretary of the board of directors. The 
former will receive £10,000 for negotiating the deal. 
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A Combination Lighting and Traction Plant, 
Southport, England. 





the town of Southport, England, has now added a trolley 

system, and operates both from the one plant. The plant 
does not, however, follow the method now popular in this country 
of generating only one type of current for all types of service, with 
the aid of statics, rotaries, etc., but has distinct apparatus for each 
class of supply. There are, however, many details about the apparatus 
that are of general interest. Current is generated at 2000 volts single- 
phase alternating for illumination, transformed down to 100 and 200 
volts, for two-wire networks fed from sub-stations, and the trolley 
road is run with a 500-volt continuous-current generator. 

The generating plant illustrated in Fig. 1 is two miles from 
the centre of the supply district, and one interesting feature is the 
contrast presented by the revolving field and stationary field types of 
Ferranti alternators. There are three of the former and one of the 
latter, the machines with the stationary field type having been the last 
to be erected. The first two machines erected were put down in 1895 


H AVING operated an electric light plant for some time past, 
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The Ferranti revolving armature alternator is designed to give 286 
amperes at 2100 volts, its frequency being the same as that of the 
others, namely, 50 per second. All the machines are operated in 
paraliel, the “iron” types running quite harmoniously with the “cop- 
per” ones. A diagram of the Ferranti “copper” armature is given in 
Fig. 9.. The wheel on which the armature is mounted is made in one 
casting, and is of ample strength to stand the stresses set up when 
running at 214 r. p. m. It is secured to the shaft by mild steel rings 
shrunk over the bosses. The shaft on which the wheel is mounted is 
separate from the crank shaft, but coupled to it by a solid forged 
flange. The armature, consisting of 28 coils, is wound on cores built 
up in alternate layers of strips of brass and asbestos. It is of the 
usual form of Ferranti corrugated copper strip, which insures the 
winding being kept securely in position. Each pair of coils is firmly 
held between, but insulated from, machined gun-metal holders which 
are rivetted together. Connected with bosses on these carriers are 
steel bolts, which, after passing through the outside of the wheel rim, 
screw into cast-iron blocks, which are themselves embedded in a spe- 
cial sulphur compound run into cored pockets in the wheel rim. In 
order to secure good insulation, the bolts carrying the holders are cov 
ered with ebonite before being placed in position. The manner in 





Fic. 1.—INTERIOR VIEW OF GENERATING PLANT, SOUTHPORT. 


and 1896. They are rated at 125 kilowatts, and, as seen in Fig. 1, are of 
the fly-wheel type and driven by cross-compound Corliss condensing 
engines by Musgrave & Co. The third machine is a 300 kilowatt ma- 
chine, also driven by a Musgrave engine. The armature winding of 
this machine is composed of stranded copper insulated by a cotton 
covering and braiding, and is carried through the laminated iron core 
in micanite tubes, the end of the winding and connections being pro- 
tected from damage and dirt by German silver boxes lined with 
ebonite. The armature is connected in series and is lap-wound. The 
laminated iron core itself is built in sections which, with the winding 
and the protecting end boxes, can easily be removed and replaced by 
a complete spare section. The armature, as a whole, is securely held 
in a strong cast-iron frame, which rests on feet and is bolted to strong 
girders embedded in the concrete foundations. The field magnets are 
oval, and are fixed in the periphery of a cast-iron fly-wheel, and se- 
curely held in position by bolts passing through the rim. The field 
winding is of the usual form of copper strip wound on edge, and takes 
current from a small Parker exciter, driven by ropes off a pulley on 
the main shaft. 


which the armature is connected up in two parallel halves is shown in 
Fig. 9. The construction of the collector gear is simple and efficient, 
and the current, after passing down specially-insulated connections, 
is collected off a gun-metal ring which is carried by, but insulated 
from, the wheel boss. On each side of the armature, allowing an 
air-gap of about three-eights of an inch, are ranged the 28 poles, 
which are fixed into bored holes in the cast-iron yoke which itself 
forms part of the massive frame. To facilitate easy adjustment of 
the air-gap and to reduce the friction in opening the two halves for 
purposes of cleaning or inspection, the feet of the frames are mounted 
on rollers. 

The field winding is of the usual construction and composed of 
copper strips wound on edge around each pole. It receives the current 
from the armature of a rope-driven exciter. A special precaution 
against a flash-over from the armature to poles is taken by placing 
micanite caps on the faces, which also allows the air-gap to be made 
smaller than would otherwise be possible. This machine is driven by 
a vertical three-crank tandem compound Musgrave engine with Cor- 
liss valves, four to each cylinder, actuated in this case by a piston gear 
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instead of by a trip gear. The speed of 214 r. p. m. is fairly high for 
this type of valve. The exciter is of the same type as on the other 
dynamos, and driven in the same way. Each of the three parts of the 
engine is complete in itself, with its own jet condenser, so that in the 
case of one set of cylinders being disabled the machine may in certain 
circumstances still be kept running. 





FIG. 2.—PEEBLES DYNAMO. 


Fig. 3 is a view of the Ferranti switchboard, with edgewise am- 
meters, single-pole quick-break switches, oil-bath fuses and the usual 
field rheostats, with a large number of stops and extra switches. In 
a room behind the switchboard are three pieces of auxiliary apparatus. 
One is a Fuller-Wenstrom motor of 35 horse-power connected to the 
condensing water pump, and the other two are Cowan alternate-cur- 
rent boosters, which will boost up the high pressure supplied to a 
circuit by 150 volts (at 100 amperes) if necessary. The primary of 
these is connected across the terminals of the alternator, and the sec- 
ondary is in series with the circuit. The secondary coil is placed on a 
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FIG. 3.—FERRANTI SWITCHBOARD. 


shaft so that the relative position of the two coils can be adjusted to 
vary the secondary pressure. 

The arc lighting is done by Ferranti rectifiers, there being in all 42 
I5-ampere arcs. There are two rectifiers, but each is capable of tak- 
ing the full load of arc lamps. Fig. 5 shows the arc lighting on the 
promenade facing the sea. 

Coming to the trolley system, it may be noted that only one of the 
three proposed continuous-current sets has been put down up to the 
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present. They are Peebles dynamos (Fig. 2), driven by Beliss en- 
gines. The engines are rated at 375 B. H. P., with a steam pressure 
oi 130 lbs. per square inch at the stop valve, with 100 degs. of super- 
heat, and running at 350 r. p. m. When running condensing, as at 
Southport, the steam consumption per kilowatt is guaranteed at 28 
lbs. The 200-kw compound-wound dynamo, generating current at a 
pressure of from 500 to 550 volts, is four-pole, with a drum armature 
and carbon brushes. The chief feature is the pole-pieces, shown in 
Fig. 8. The leading horn has a small cast-steel projection bolted to it 
with the object of securing complete sparklessness of the brushes, 
The armatures are slot wound and fitted to spiders of rigid design and 
thoroughly ventilated. The efficiency of the combined set is stated 
to be 89 per cent at full load. 

The street railway switchboard, shown in Fig. 7, had to be built in 
an angle of the building, and this has proved a most convenient ar- 
rangement. Dorman & Smith have supplied this part of the plant. It 
is built up of polished slate panels mounted on a skeleton frame of 
T-iron. On the right are three generator panels, each with an am- 
meter, a voltmeter, the hand-wheel of the shunt rheostat and three 
double-break switches—equalizer, -- and — respectively. The next 
two panels are for the insulated rail feeders, both of which come 
trom the same point of the tramway system. On these panels are 
four ammeters (two of which are spare), two voltmeters with plugs 





FIG. 4.—LINE CONSTRUCTION, 


for connecting them to any circuit, and two recording wattmeters, 
one for the current leaving the bus-bars, the other to record the 
energy used for lighting the plant. The two centre panels are for the 
Board of Trade instruments, with the exception of the upper half of 
the left-hand of the two, which has two smaller switches and an am- 
meter, and controls the plant lighting circuits. On the right are the 
four circuit panels, each fitted with an ammeter, a Wurts lightning 
arrester with its choking coil behind a circuit-breaker, a two-way 
switch—allowance being made for the possible employment of boosters 
subsequently—when the top contacts will include the booster in the 
circuit and the bottom contacts will connect the dynamo straight to 
the bus-bars—and a Thomson recording wattmeter. The Dorman & 
Smith circuit-breakers are of interesting design, shown in Fig. 10, in 
front and side elevation, the right-hand drawing showing a side ele- 
vation of the right-hand part of the device only. A tongue holds the 
laminated brush in position in its contact against the force of a spring 
so long as the handle on the right is in its upright position and its 
roller is pressing against the intermediate brass piece. The main cur- 
rent, however, passes through the bare copper coil on the extreme 
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right at the lower corner, and when this gets too strong it attracts the 
small piece of iron over it and pulls over the lever to its unstable posi- 
tion, from which it falls, allowing the other two parts also to fall 
back and break contact. The dial voltmeters and ammeters are of 
Weston make, and the recording ammeters are of Elliott Brothers’ 
standard pattern. 

The existing engine room measures 120 ft. x 60 ft. x 18 ft. high; 
and the new one, of which the walls and roof are already finished, is 
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grave superheaters to give 120 degs. of superheat. A Roberts 360- 
tube economizer is to be added to the existing 288-tube one of the 
same make. The scrapers are driven by a Langdon-Davies motor. A 
railway siding has been put down next to the boiler houses, so that 
the coal can be discharged directly from the trucks into the coal 
bunkers, the boiler room floor being below ground level and the tops 
of the boilers on a level with the engine room floor. The original 
ring steam main has given place to a single range of pipes. As al- 





FIG. 5.—ARC LAMPS ON PROMENADE. 


2u ft. wider and considerably higher, its dimensions being 94 ft. x 
So ft. x 25 ft. high, the heights in the two cases being given as the dis- 
tance between the underside of the traveler and the floor. The boiler 
house has been extended a corresponding amount. Six boilers are in 
use at present, all of the Lancashire type, with the dimensions 28 ft. x 
7ft., and by various makers. They are hand-fired. In the new boiler 
house Musgrave & Sons are putting in three Lancashire boilers 30 ft. 
x 8 ft. 6 ins., rated at 600 horse-power aggregate, all fitted with Mus- 


FIG. 0.—DOUBLE POLE CONSTRUCTION. 


ready mentioned, the vertical Musgrave engine has its own jet con- 
densers. In addition, there are Korting and Browett-Lindley con- 
densers for the other sets. There is a large cooling pond in front be- 
hind the works, and water is pumped from a brook in the vicinity. 
Near to the generating station a spacious car shed is being built. 
The building will be of brick with timber ends, and will contain three 
bays, one of which will be walled off for a repairing shop. 

The feeders of the trolley service are laid solid on the Callender 





Fic. 7.—STREET RAILWAY SWITCHBOARD, SOUTHPORT. 
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system in semi-circular stoneware troughs. The lengths of trough 
have sockets, and as the cross-section is larger in reality than a semi- 
circle the pipe line is locked, so that adjacent lengths cannot sink un- 
evenly. Compound is used to fill the space in the sockets. After the 
cables have been drawn in, and the whole pipe filled with compound, 
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FIG. 8.—200-KW COMPOUND-WOUND DYNAMO. 


the duct is covered with stoneware brick. Single bracket poles are 
used in part of the line construction, Fig. 4, holding the two wires, but 
there are also double lines of poles, Fig. 6, one each side of the street 
individually, for its own track, and not with span wires, as is usual in 
this country. The trolley wires are 00 B. & S. gauge. The line is 
divided into half-mile sections. 

The contractors for the rails and permanent way were Dick, Kerr 
& Co., and some 800 tons of steel girder rails have been employed. 
These rails weigh 87 lbs. to the yard, are made up in 40-ft. lengths, 
and are jointed with “Dicker” joint and ooo00 “Neptune” bonds 
Cross-bonding is done every 120 ft. The gauge is standard, 4 ft. 
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FIG. 9.—FERRANTI COPPER ARMATURE. 


8% ins. The rolling stock consists of nine double-decked cars and 
six single-decked cars, Dick, Kerr & Co. supplying both types. The 
cars have been manufactured at the Electric Railway & Tramway 
Carriage Works at Preston, and are of the reversed stairway type 
which, while affording complete protection to the passen- 
gers from the danger of falling off when ascending and de- 
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scending the stairways, also furnishes an increased seating 
capacity of something like 12 per cent. The cars are 
of handsome appearance. They are mounted on Brill 21 E single 
trucks and are lighted electrically, having eight lamps in the interior 
and also headlights and platform lamps. The electrical equipments 





FIG. 10.—ELEVATIONS OF CIRCUIT BREAKER. 


were designed by Prof. S. H. Short, and are of American type. They 
are, however, only to be left on the cars temporarily, and will soon be 
replaced by motors of a new design of Prof. Short’s, which will be 
manufactured at the new works of the English Manufacturing Com- 
pany. Two 25-hp motors are fitted to each car and the controllers 
are of the solenoid blow-out pattern. Each car carries 22 passengers 
inside and 34 outside. The six single-deck cars on order are combina- 
tion open and enclosed cars seating 16 passengers inside and 16 out- 
side. As there are no grades of any importance on the routes, or- 
dinary hand ratchet brakes have been used, fitted with a short-cir- 
cuiting brake for emergencies. Mr. C. D. Taite is the borough elec- 
trical engineer. 





Electrical Possibilities of the Far East—III. 
KOREA, 





By Dr. Puitip JAISOHN. 


OREA is the third important country in the Far East which 
K possesses many promising features for the development of 
electrical industries. Fifteen years ago she was unknown to 
the majority of American people, and even now she is a terra incognita 
to many, yet since last summer the main street of the capital city of 
the empire has been traversed by an elctric railway built by an Amer- 
ican engineer, and the cars are now run by American motormen. Sit- 
uated as she is between three great empires, she has been the stage for 
her neighbors’ political struggles and the bone of international conten- 
tions for many years. With these unfortunate foreign complications 
and her numerous palace intrigues and factional strifes in the Govern- 
ment, she has not only been unable to make any progress in her in- 
dustrial or commercial enterprises, but in many cases has often been 
compelled to abandon what little improvement she made during the 
brief periods of freedom from these discouraging influences. Some 
years ago a paper mill was started near Seoul, the capital of the coun- 
try, with modern equipments, but it was abandoned owing to a fac- 
tional opposition and perhaps to some foreign interferences. A com- 
pletely equipped electric light plant was purchased from the United 
States by the Government in 1894. It was erected in the Emperor’s 
palace and was managed by two American engineers. But this enter- 
prise came to an end at the time of the Japan-China war, during 
which the palace often became the scene of struggle between the 
combatting armies. 

In spite of all these unfortunate circumstances under which the 
country has been placed, she has made some advancement in certain 
industrial lines. The Seoul electric railway is one of the crowning 
evidences of the willingness of Korea to adopt Western civilization, 
and may prove to be the precursor of many such enterprises in that 
empire under the direction of American engineers, equipped with 
American machinery. This electric road extends about 7 miles, be- 
ginning from the terminus of the Seoul-Chemulpo Railway to the 
tomb of the Empress. It passes through the busiest part of the city, 
traversing the entire length of the principal street. It is reported that 
the earnings of this road during the last year have exceeded the ex- 
pectations of the promoters, and the outlook is even more promising 
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than before. The same company has projected several new lines to 
the suburban towns along the bank of the Han River and some are 
now in course of construction. The original capitalization of the com- 
pany was $300,000, but it has been increased to $500,000, half of which 
is said to have been paid by the native subscribers. 


The Korean Government owns and operates about a thousand miles 
of telegraph lines, and the Japanese Government maintains a military 
line from Seoul to Fusan, whence it connects the submarine cable to 
Nagasaki. The Korean Government line to Wonsan and north con- 
nects with the Siberian lines of the Russian Government, and the 
western line connects the Chinese lines at Yalu River. All the pro- 
vincial capitals are connected by telegraph with Seoul and Chemulpo, 
the principal port of the country, thus bringing them into speaking 
relations with all parts of the world. he Korean telegraph service 
is managed by a Danish expert who was formerly in the employ of 
the Great Northern Telegraph Company. Under his able manage- 
ment the Korean telegraphic service is rapidly improving, and the 
mative operators are getting quite familiar with foreign languages. 
Messages can be sent either in Korean or Chinese, or in Roman 
letters. 

Within the last few years the telephone has become quite popular in 
Korea. Even the most conservative statesmen take delight in talking 
to their friends through a telephone. The Emperor’s palace is con- 
nected with the different Government departments by telephone, and 
some of the police stations in the capital have direct telephonic con- 
nections with the main department. According to a recent report an 
American company is going to establish a commercial telephone sys- 
tem in Seoul and Chemulpo, and the same company is thinking of 
starting an electric light plant in the latter place. Judging from ihe 
estimates given by competent electrical engineers as to the cost of 
establishing these industries and the probable revenue from them, 
both enterprises will bring handsome returns after a few years’ opera- 
tion. 

Korea has an area of about 100,000 square miles, with a population 
of 12,000,000. The soil is fertile and the climate excellent. According 
to a European observer only 23 per cent of arable land is under cul- 
tivation. Agriculture is her principal industry. Rice, wheat, beans 
and barley are raised, considerable quantities of which find ready mar- 
kets in Japan, China and Siberia. Ginseng is another Korean product 
which may be considered an important article in her export trade. 
Under a proper government and judicious introduction of foreign 
machinery and methods, her agricultural interests may be vastly im- 
proved, thus creating wealth and prosperity among the tillers of the 
soil, who constitute a large and important class of the population. 
But the real great wealth of the country is in her unexplored and un- 
developed mines of coal, gold, etc. The abundance of both anthracite 
and bituminous coal mines in Korea will facilitate materially the de- 
velopment of electrical enterprises, but the most economical way of 
establishing such industries there will be the utilization of the numer- 
ous streams which abound in that peninsula. 

Pyengyang is the capital of Southern Pyengando and is the metrop- 
olis of the Northwest. This is one of the oldest cities in Korea and is 
rich in historical associations. It has a population of about 100,000 
and is growing quite rapidly since its opening to foreign trade by the 
Taidong River. There are several foreign residents, among whom 
are a dozen or so American missionaries. Its proximity to Chin- 
nampo and many large interior towns above the river makes it spe- 
cially important as a trade centre of distribution and collection for that 
part of the peninsula. There are several coal mines near the city 
which produce a very fine grade of anthracite. Some enterprising 
Koreans have recently formulated a scheme to build a railroad be- 
tween Pyengyang and Chinnampo, but owing to the lack of capital 
and the stringency of the money market they have not made much 
progress. An electric railway between the two cities, utilizing the 
water power of some of the tributaries of the Taidong, can be built 
much more economically than a steam railway, and at the same time it 
will answer all present requirements. It is possible that the Amer- 
ican company which built and operates the electric road in Seoul may 
make arrangements to build this line, as such an enterprise will surely 
bring profitable returns. 

Whanghaido, or the Yellow Sea Province, is the least populated of 
the provinces. Its coast line exceeds its land frontiers. It juts out 
into the Yellow Sea, forming a peninsula, the extreme point of which 
lies nearest to Shantung Promontory in China. The chief industry of 
this province is fishing, and its coast is rich in pearls of brilliant lustre 
and great size. Kyengki, or the capital province, is smaller in area 
than any other, but politically and commercially is the most important 
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of all the provinces, Seoul, the capital, and Chemulpo, the principal port 
of the empire, are situated in this province. Seoul has a population 
of about 200,000, with fairly good streets. The city proper is about 
three miles from the Han River, but there are many towns along the 
river bank, which are really the suburbs of Seoul. Within this city 
are the royal palaces, various government offices, foreign legations 
and consulates, and some 3000 foreign residents, among whom the 
Japanese outnumber all other nationalities combined. The streets are 
now lighted by oil lamps, but electricity will, more than likely, take 
the place of kerosene before many years. A sufficient account has 
already been given regarding the Seoul electric railway. 

There are many rapids and waterfalls on the Han River, a few 
miles above Seoul. The natural scenery along the rapids is mag- 
nificent and the surrounding mountains and valleys are most pictur- 
esque. Many of these powerful waterfalls will furnish almost un- 
limited power for practical use if they are so utilized. 

Chemulpo is 27 miles by land, and 40 by river, from Seoul. They 
are now connected by a railway, the concession of building which 
was originally given to an American company, but owing to financial 
reasons the American concessionaire sold the road to a Japanese 
syndicate before it was quite completed. The locomotives and rails 
used on this road were imported from the United States, while the 
cars were made in Japan, except the wheels, which are also of Amer- 
ican manufacture. The construction of the bridge across the Han 
River is not quite finished, but will be during this summer. The 
structural iron and steel used in this bridge were furnished by an 
American manufacturer. 

Fifteen years ago Chemulpo was a mere hamlet, inhabited by a few 
Korean fishermen, but since its opening to foreign trade it has grown 
to be a most flourishing little city. It has already a population of 
about 20,000, and is constantly growing, in both the foreign and native 
settlements. It has several rice cleaning mills, some of which are 
owned and operated by Americans. It has branch offices of two 
European and three Japanese banks, and it possesses fairly good ship- 
ping fac‘lities. There is, as yet, no electrical industry of any kind in 
this port, but, if the recent advice be true, it will have electric lights 
and telephones before the year is out. 

Kangwon, or the River Meadow, and Hamkyeng, or the North and 
South Complete Views, are three Northwestern provinces. There is 
no city of any magnitude in the former, but it is noted for natural 
scenery and numerous forests. In Hamkyeng Province there are a 
number of important places. The ports of Wonsan and Kyengsung 
have been opeyed to foreign trade and both are growing to be thriving 
towns. In the former port Japanese interests predominate, while in 
the latter Russians control the trade. The province is noted for rich 
bituminous coal deposits, but none of them have as yet been properly 
developed. A Russian company obtained, a few years ago, a conces- 
sion to work coal mines near the Russo-Korean border line, but it has 
not yet taken any steps for active operation. There was talk of erect- 
ing an electric light plant in Wonsan by a Japanese company, but noth- 
ing more has been heard since. If the Korean company which pro- 
jects a railroad from Pyengyang to Wonsan via Seoul should succeed 
in carrying out its plans, there will be a great change in the industrial 
and commercial development in this part of Korea. 

There are six southern provinces, but nothing specially electrical 
can be said about them, although they present many excellent oppor- 
tunities. 

On the whole, Korea has made some advancement in spite of her 
corrupt and unstable government, and the numerous foreign complica- 
tions in which she has been thrown since the opening of the country 
to the world’s commerce. The Koreans are naturally hospitable, and 
their ideas are much broader than those of the Chinese. Since the 
conclusion of commercial treaties with foreign nations, no Eurcpean 
or American has ever been violently treated in Korea, nor has their 
property ever been attacked by the natives. They entertain no dis- 
like for foreigners and seem to be willing to learn Western civilization. 
If they are only governed properly by educated officials who have the 
welfare of the country and its people at heart, they will soon im- 
prove, both in intellect and material wealth. However, one thing is 
certain, and that is the country will not retrograde under any cir- 
cumstances. She may be permitted by foreign powers to exist as an 
independent State, or she may be placed under the protection of one of 
her neighbors. In either case the education of the people will improve 
and the commerce and industry of the country will develop. Korea 
is not so advanced as Japan and not so immense as China, but she has 
many attractive features of her own which make her an important 
market for our electrical machinery, an inviting field for our elec- 
trical engineers, and a profitable soil for our investors. 








OctToseEr 6, 1900. 


Systems and Apparatus for Light and Power 
Distribution—II. 





(Concluded.) 





By C. P. STEINMETZ. 


N the converter the actual armature current is the difference be- 
tween alternating and continuous current, and the armature re- 
actions neutralize, thus a very small conductor section is used to 

secure best commutation, and very high nominal armature reaction 
to secure high output and stability. A double current generator used 
as a converter is more liable to hunting, and a converter as double 
current generator to sparking and heating. It is essential for the 
efficiency and reliability of operation of such a system, to choose the 
simplest possible arrangement, and the least number of transforma- 
tions of power. Wherever, therefore, the sub-station can be reached 
with 6000 or 10,000 volts, a direct generation of the transmission volt- 
age is preferable to the use of the step-up transformers. The 6000 or 
10,000-volt generator is just as reliable and efficient as a low voltage 
machine. 

One important feature to be considered in the design of the gener- 
ating station is, nowhere to bring the total power, or even a very large 
part of it, close together. Thus the cables leading from the genera- 
tors to the bus-bars, and the feeders issuing from the bus-bars, 
should be separated in a number of different conduits as far apart 
from each other as possible. We must consider that at the voltages 
and powers existing in such stations a short circuit in a cable is liable 
to destroy, or short circuit any cable within 10 ft. distance, or more. 
In a lesser degree the same applies to the sub-station. The high- 
voltage conductors, bus-bars, etc., should preferably be kept away 
from the operating switchboard altogether, the instruments supplied 
by transformers and all switches operated by relays, to secure safety 
to life. A further important feature, in stations where the power is 
transmitted by cables, is the protection against excessive rise of volt- 
age as caused by resonance phenomena in making and breaking cir- 
cuit, etc., the more as insufficient protection of the cable usually does 
not make itself felt immediately, but shows as a rapid deterioration 
of the cable, breakdowns beginning to occur after some months, and 
then appearing with increasing frequency. 

Where overhead lines and cables are used in the same system, light- 
ning protection must be provided wherever a cable joins an overhead 
line, and every such place constitutes a weak point of the system. 

In the consumer’s circuits the power is used: (A) As continu- 
ous-current three-wire system with about 250 volts between the out- 
side conductors, for the central part of the distribution; (B) As al- 
ternating current for outlying districts and pioneer work; (C) As 
constant current, either continuous or alternating, for series arc 
lighting. 

(A) To change the three-phase power received from the generating 
station to 250-volt, constant potential, continuous current, the rotary 
converter is the most suitable apparatus. It requires step-down trans- 
formers. In the chain: generator, transmission line, transformer, 
converter, the transformer is the weakest link regarding overload 
capacity, since at overloads the temperature of the transformer rises 
at a much faster rate than in the converter or the generator. In all 
these apparatus the losses consist of two parts—a constant loss, prac- 
tically independent of the load, as hysteresis, friction, shunt field ex- 
citation, and a loss increasing with the square of the load: I’R in the 
main conductors and brushes. Obviously where the latter loss is 
small and the main conductors so imbedded in the iron as to transfer 
their heat rapidly thereto, as in the converter, and to a somewhat 
lesser extent in the generator, the temperature rises quite slowly with 
the load, being rather proportional to the total loss in the apparatus. 
In the transformer, however, the conductors must of necessity be 
massed together and separated from the iron, so that the temperature 
of the coil is more independent of that of the iron. That means that 
at double load, where the loss in the conductor is four times as large, 
the temperature rise will be very much greater than in the converter 
for instance, where, at double load, the temperature rise may be in- 
creased only 50 per cent, or even less. Since in emergencies an over- 
loading may not always be avoidable, especially in a system where 
the first consideration is to maintain the service under all conditions, 
it appears to me advisable to select the transformer capacity very 
liberally. For the same reason I prefer air-blast transformers for 
this class of work, since the air as expansive fluid reaches everywhere, 
and therefore the liability to local heating is small, while with oil as 
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cooling medium, due to the sluggishness of the oil stream, pockets 
may be formed in which the oil does not properly circulate and a de- 
structive local rise of temperature is liable to occur. It is desirable 
to give each converter unit a separate bank of transformers, since 
when operating several converters from the same transformers, a 
pulsating cross-current flows between them, if the position of the 
brushes is not very carefully adjusted, and causes sparking and 
heating. 

The simplest, and thus the most reliable arrangement, is to consider 
the converter and its transformers as one piece of apparatus, put in 
and out of service together, and connect converter and transformers 
permanently together on the low potential side by conductors of the 
least possible length. With the heavy low voltage alternating cur- 
rents in these conductors, self-induction and mutual induction easily 
become formidable with any greater lengths of conductors. The 
only case where the possibility of transferring any converter to any 
transformer would be of advantage is, if one converter and a trans- 
former of another converter are disabled simultaneously. It appears 
to me by far preferable, however, in this rather improbable case to 
heavily overload the remaining units than to go to the excessive com- 
plication inherent in a transfer device. 

The converter unit can consist either of two machines of 125 volts, 
connected between neutral and outside conductors on the three-wire 
system, or of one 250-volt machine. The former has the disadvantage 
to commutate the current twice, but the advantage to establish and 
maintain the neutral. It is usual in continuous-current generating 
stations, where face commutator machines are used, since this type of 
machine lends itself best to 125-volt construction. 

For the rotary converter, however, 250 volts is far preferable to 125 
volts, since it requires to commutate only half as much current, and 
gives a better machine regarding commutation, efficiency, etc. Thus 
250-volt converters are preferable, and are more economical also re- 
garding space. 

In case of their use, the neutral can be fed: (a) From a pair of 
125-volt machines or an equalizer set; that is, two 125-volt machines 
on the same shaft, connected in series across the circuit. (b) From 
the storage battery where used. In either of these cases the voltages 
of the two sides of the system are independent of each other ; that is, 
can be made unequal if desired. (c) From a pair of alternating com- 
pensators connected to a rotary converter. In this case the two volt- 
ages are necessarily equal, and thus to produce a difference, a booster 
is required in the neutral, which may be driven by the converter. (d) 
A continuous-current converter. This is a 250-volt commutating ma- 
chine, connected across the outside mains, but supplied with two pairs of 
collector rings connected with equidistant points of the armature. Two 
compensators, or auto-transformers, are connected between these col- 
lector rings and joined with their common centre to the neutral. Here 
the two voltages are equal also, and thus a booster desirable, which 
may be driven by the continuous-current converter. The continuous- 
current converter in some features, as the absence of armature reac- 
tion, the increased output, etc., shows a similarity with the synchro- 
nous rotary converter, except the synchronous feature is absent. 

The disadvantage of case “a” is that two 125-volt machines must 
always be maintained in operation. The disadvantage of “b” is that 
with any noticeable unbalancing of the system the two halves of stor- 
age battery are charged and discharged unequally. The disadvantage 
of “c” is that always at least one converter with compensator and 
booster must be maintained in operation. The disadvantage of “d” is 
the use of an additional machine. Thus which arrangement is chosen 
depends rather on the conditions of the individual case. Since with 
the change of load the bus-bar voltage of the sub-station is varied, 
the voltage on the converter commutator must be varied, by varying 
the alternating impressed voltage. This can be done either by vary- 
ing the ratio of transformation of the step-down transformers, or by 
the insertion of potential regulators. The ratio of transformation of 
the step-down transformers is varied by cutting out primary turns by 
a dial switch attached to the transformer. This arrangement neces- 
sarily is a step-by-step method, but sufficiently close for almost all 
purposes, except perhaps for slightly shifting the load from one con- 
verter to another. It has, however, the disadvantages that, when the 
converter voltage is high, a part of the transformer winding is un- 
used. The potential regulator, of the induction type, consists of a 
three-phase transformer with movable secondary, the primary being 
connected in shunt, the secondary in series to the circuit. By the 
motion of the secondary the phase relation of the secondary voltage 
is varied so as to change from additive to subtractive. The induction 
regulator gives a perfectly gradual variation of voltage and has the 
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great advantage of affording, by its self-induction, a flexible connec- 
tion between converter and generator. This is very desirable. 

In a converter or synchronous motor circuit, we have two inde- 
pendent e. m. f.s, that of the generator and that of the converter, con- 
nected in parallel, and thus if these e. m. f.s are not exactly corre- 
sponding to each other, a cross-current flows between the two ma- 
chines, which is limited only by the self-induction of the circuit. 
Thus self-induction is necessary and essential in a synchronous mo- 
tor or converter circuit. Step-down transformers and converter ar- 
mature offer some self-induction, which with proper care and control 
of the field excitation may be sufficient, but the reliability of operation 
is greatly increased by the insertion of an additional self-induction, 
as that afforded by the induction regulator. The induction regulator, 
however, is considerably more expensive than the step-by-step control 
of the dial transformer. 

A storage battery may be used in the converter sub-station with 
the same advantage as in a continuous-current generating station. 
Since the storage battery must be able to discharge at the highest 
voltage required in the system, and the charging voltage is from 20 
to 25 per cent above the discharge voltage, it follows that, if the stor- 
age battery shall be charged directly from the converter, an additional 
margin of voltage of 25 per cent must be provided in the latter. This 
is extremely undesirable, since it brings the range of voltage varia- 
tion outside of that which conveniently can be covered by an induc- 
tion regulator, requires the converters and transformers to be 25 per 
cent larger, and, what is the most important feature, requires such 
changes in the constants of the converter, which make it in every 
way a less desirable machine, especially regarding hunting and effi- 
ciency. That is, a converter intended to operate anywhere between 220 
and 320 volts cannot be made as good and reliable a machine as one in- 
tended to cover only the range from 220 to 270 volts, for instance. There- 
fore, it is preferable to charge the battery through a series booster, 
which may be driven by the converter. In this case, however, the 
booster may also be used in the discharge of the battery, the end cells 
and the trouble and complications caused by them entirely avoided. 
The preferable way of installing the storage battery appears to 
be connect permanently in series as many cells as give the mean 
bus-bar voltage at open circuit, and connect it to the system through a 
series booster. In charging, the series booster adds to the station 
voltage the increase required to give the charging voltage. In dis- 
charging it adds to the battery voltage the amount required to bring 
it up to the bus-bar voltage. In either case the booster is generator. 

(B) The second class of work done by a sub-station is alternating- 
current supply to outlying districts. While in some places alternating 
supply will always remain preferable, in others the ultimate develop- 
ment is toward continuous current, by small transformers supplying 
individual customers, larger transformers on secondary circuits sup- 
plying several adjacent customers, a secondary network with large 
transformers, a system of three-wire mains, first fed by large trans- 
formers, then by feeders from a converter sub-station with continu- 
ous current. The preferable alternating system thus is one permitting 
the operation of a three-wire system; that is, either a single-phase 
system or a quarter-phase system with common return. The unbal- 
ancing inherent in the latter is usually not objectionable, since long 
before the drop in the mains becomes serious, the change to continu- 
ous current occurs. 

Where the frequency of the generating station is 60 cycles, step- 
down transformers are all that is required, changing from three-phase 
to quarter-phase, where the current exists. Otherwise either a four- 
wire, three-phase distribution, or a system of three-wire, single-phase 
lighting with three-phase power is preferable as simpler and more 
efficient. 

With 25-cycle generation, motor generators or frequency convert- 
ers are needed. With motor generators, per 1-kw output, 2 kilowatts 
of machinery are required, with frequency converters only 1 kilowatt, 
of which a part, however, is of a more expensive type. In the latter 
case, just as in the rotary converter, the secondary voltage is propor- 
tional to the primary, so that, to vary the voltage, potential regulators 
are needed. Obviously the frequency converter when changing from 
25 to 62.5 cycles, for instance, at the same time can convert from 
three-phase to quarter-phase or single-phase. An induction regula- 
tor in the primary controls the whole system, or individual secondary 
feeders are controlled by separate potential regulators, preferably of 
the magneto type. 

(C) For series are lighting either constant alternating or constant 
continuous current can be used. With the 60-cycle generating system, 
alternating are lighting supplied by constant current transformer or 
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equivalent apparatus is decidedly preferable in simplicity and effi- 
ciency. 

With a 25-cycle generating station series arc lighting can be done: 
(1) From arc machines driven by synchronous or induction motors. 
This arrangement has the advantage to require power and current 
only proportional to the load, but since the number of arcs which 
can be carried by one machine is limited in large stations, a consider- 
able number of machines are needed, and the space economy of the ar- 
rangement is rather low. (2) Constant current transformers and 
rectifiers may be used. This arrangement is somewhat more efficient, 
but the light load and even full load power factor is low. At no load 
just as much current is required as at full load, and the arrangement is 
thus undesirable wherever the circuits cannot be operated always at 
fair load. Like in the first case, a considerable number of individual 
apparatus are required, which, however, take less space. (3) The 
series arc lighting can be put on the alternating system, that is, the 
frequency converter or motor generator, and operated by constant 
current transformers. With the enclosed arc lamp the alternating 
arc lighting has become very satisfactory. The objections are the 
low power factor and apparent efficiency at light load. (4) Series 
arc lighting can be done by alternating current from a special motor- 
driven constant current alternator. The advantage of using an 
alternating arc machine is that, instead of many smaller machines, 
one large machine unit can be used, feeding a number of arc light 
circuits over series transformers. In this case also arc circuits of 
different voltage and different current can be operated from the same 
machine. In this system low voltage indoor illumination can be pro- 
vided by operating in series with transformers feeding high voltage 
circuits of many lamps, other transformers feeding only one or a few 
lamps at safe potential. By using separate constant current alternat- 
ing machines of large capacity, the objection to the low power factor 
of alternating arc. lighting disappears, and a higher frequency can be 
chosen, which has some advantages for arc lighting. 


American Cables for the Philippines. 








None but those who have occasion to watch closely such develop- 
ments are aware of the scope and importance of recent land lire 
and cable work in the Philippines, under American rule. Lieut. Col. 
James Allen, chief signal officer in the Philippines, in submitting his 
report of the operations of the United States Signal Corps, states 
that he has under him 350 men available for duty and 3000 miles of 
telegraph lines and cables. During one month 208,085 messages were 
sent and received on the Island of Luzon, besides a large amount of 
business transacted exclusively by telephone. 

The most notable feature lately is the increased amount of line 
cutting, which kept many men employed in repair work. On the 
Island of Panay communication in the eastern portion of the island 
has been abandoned, but it is expected the line will be rebuilt. Twenty 
miles on the west coast have been destroyed. On Leyte much of the 
wire put up has been torn down. Many encounters with the insur- 
gents resulted seriously and linemen are often picked off by Filipinos. 

It is in view of these conditions and others now arising that the 
United States Government has determined to carry out a most ex- 
tensive system of telegraphic and telephonic communication, bringing 
every important point in the group into immediate touch. This work 
was planned originally in connection with the steamer “Hooker,” 
which, carrying out a large consignment of wire and cable, was 
wrecked off Corregidor Island. One result of the unfortunate delay 
was that larger plans were adopted, and last week the United States 
cable steamer “Burnside” sailed from New York for Manila, via 
Suez Canal, with some 600 miles of cable on board. The “Burnside” 
has not been temporarily adapted to her purposes, but has been so 
thoroughly transformed for her new uses that she will practically 
never be fit for any other service. She has three tanks full of cable, 
and at Manila the steamer “Romulus” will deliver to her all the 
cable-laying machinery which she does not take out herself. The ex- 
pedition is headed by Capt. G. O. Squier, United States Signal Ser- 
vice, who has come forward quite prominently of late in cable work 
and invention, and has recently been on special detail as to the Pacific 
Cable. With him are Mr. Henry Winter, as cable engineer, and Mr. 
F. A. Hamilton as electrician. The inspection of the cable was con- 
ducted most carefully by Capt. S. Reber, U. S. A., Dr. A. E. Ken- 
nelly and Mr. Townsend Wolcott, on behalf of the Government, at 
the respective factories. The expedition is the most important en- 
gaged in by our Government, and in well-informed circles is regarded 
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not only as an imperative measure for the maintenance of quiet and 
order in the Philippines, but as a first step in the American Pacific 
cable work between the Pacific Slope and Asia. 

The deep sea cable taken consists of a conductor of seven No. 24 
B. & S. wires of 98 per cent conductivity, with an insulating layer 
of pure para 1-64 in., and a layer of compound not less than 40 per 
cent para, bringing the diameter up to 8-32 in.; then a layer of best 
rubber cloth tape, double lap. This core is served with two layers 
of best Calcutta tarred jute, in reverse directions, and an armor of 
sixteen No. 12 B. & S. galvanized steel wire with not more than 10-in. 
lay. The outside finish is hot asphalt compound, a layer of Cal- 
cutta jute, hot asphalt, another jute layer in reverse, and hot asphalt. 

The shore ends are the same as the deep sea, except for additional 
armor over the first of sixteen No. 6 B. & S. galvanized steel wire, 
with the same outside finish. The core insulation was tested with 
5000 volts alternating current for 5 minutes, submerged in water. 
The finished cable was tested with 1000 volts alternating for one 
minute between the core and the armor. After 24 hours’ immer- 
sion the insulation had to measure at least 1000 megohms per mile at 
60 degs. F. The copper resistance at 60 degs. F. was not to exceed 
12.63 ohms per mile. 

The steamer when she left had a complete testing room in a sepa- 
rate deck house, fully equipped, with the piping for cable ready, and 
with all necessary supplies and stores for laying and repair. The 
expedition carried also several sets of wireless telegraph apparatus 
of the type specially designed by the United States Signal Corps. We 
publish herewith a map kindly furnished us, which gives a number 
of interesting details as to the cables, land lines, heliograph sections, 
etc. It will be noted that the whole group is connected from Laoag 
and Aparri away up north to the Island of Sulu, in the extreme south. 
The network of land lines is thickest in Luzon, Panay and Mindanao, 
and when the new military cables “projected” and “contemplated” 
are down, all parts will not only be in direct communication with each 
other, but with the existing cable from Manila to Hongkong. This 
work the new expedition is under instructions to carry out with the 
utmost dispatch, and it is believed that a new record may be made 
in this respect, no effort having been spared in securing an efficient 
staff, adequate equipment, a commodious ship and good cable. 
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A Suburban Overhead Double Trolley, 
Washington, D. C. 


One of the most interesting pieces of trolley track laid of late in 
the United States is that which is herewith illustrated. Its special 
peculiarity is that, so far as is known, it is the only section of double 





FIG. I.—DOUBLE TROLLEY, SIDE POLE. 


trolley construction that has been put up for some time in this coun- 
try, and that instead of being required for the crowded part of a city 
it is located in a distinctly rural or suburban region. 
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The stretch of track illustrated is on the line of the Washington 
Traction & Electric Company, which controls nearly all the street 
railways at the national capital. The particular portion under notice 
is a suburban line running to Rockville, Md., which is about 16 miles 
from the U. S. Treasury Building on Pennsylvania Avenue. The 
road is a reconstruction and extension of the old Georgetown & 
Tenallytown road. It is laid with 7o0-lb. T-rail, in 30-foot lengths, 
Weber joints, and is, it should be specially noted, bonded with pro- 
tected rail bonds. The District authorities required a double trolley 
system, 7. ¢., without rail return, and, as will be seen, the work has 
been done in accordance with the requirements of such an unusual 
character—requirements that may even be described as surprising in 
view of the nature of the locality ; but the track has been bonded, nev- 
ertheless. The ties are 6 ins x 8 ins. x 8 ft. of Georgia pine, and the 
road is ballasted with broken stone extending from 4 ins. under the 
The poles are 35-ft. octagon Georgia 
The trolley wire is 


ties to the tops of the ties. 
pine, 10-in. tops and 1I2-in. butts set in concrete. 
No. 00 round wire, held by 15-in. ears, hammered over. The trolley 
hangers, which are all special, are of Macallen make. The poles 
carry a high-tension transmission line, which is reduced to 500-volt 
direct current at a rotary sub-station. The track is laid out with 
easy curves, and although some of the gradients are very heavy, as 
the cuts indicate, very high speed is made. The culvert foundations 
are all made of concrete. 

This line, built by J. G. White & Company, of New York, is double- 
track, centre-pole construction for about four miles, this portion being 
known as the Georgetown & Tenallytown Electric Railway. The re- 
mainder of the line to Rockville, about 12 miles, is single-track, side- 
pole bracket construction, and is known as the Washington & Rock- 
ville Railroad. It is difficult to understand why single trolley and 
track return would not be entirely adequate for the conditions of 
safety required by park land and cornfield, but the exactions of the au- 
thorities of the District of Columbia have certainly led to the con- 
struction of a very interesting and excellent bit of double-trolley work. 
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The Plant of the Woronoco Street Railway Company, 
Westfield, Mass. 


The installation of storage batteries at the power house of the 
Woronoco Street Railway Company, in Westfield, Mass., presents 
features of special interest to companies operating small electric 
roads. After considering various methods of providing an increase 
of power-house capacity, rendered necessary by the construction of 
an extension of the line to connect through to Springfield and the 
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The battery consists of 264 cells of the Chloride accumulator, Type 
Fi, in glass jars of Type F13, permitting an increase of 20 per cent 
by the addition of one pair of plates in each cell; and is installed in a 
small brick extension to the power house. Fig. 3 shows the interior 
of the battery room, and the arrangement of the cells, these being 
located in one tier, each cell being supported on a sand tray resting on 
The foundation for each row of cells consists 


four glass insulators. 
of two stringers of wood suitably braced and supported on brick 
The plates are of the Electric Storage Battery Company's 


piers. 





FIG. 2.—GENERATING PLANT. 


standard type, and the elements in adjacent cells are connected by 
two lead straps, perfect joints being secured by lead burning with the 
hydrogen flame. 

This is one of the few railway regulating batteries installed at the 
power house, where a battery booster has not been found absolutely 
necessary. It was understood that in order to dispense with the 
booster a certain portion of the fluctuations of load must fall on the 
generator, and a certain variation of voltage must be permitted at the 
bus-bars it order that the battery may take its proportion of the load. 
These conditions were not regarded as objectionable considering the 





FIG. I.—SWITCHBOARD. 


consequent increase in the number of cars operated, it was decided 
that the storage battery offered advantages which could be secured in 
no other way and the results obtained by such installation have, it is 
said, fully justified this decision. 

The station equipment consists of two 75-kw multipolar generators 
belted to two 120-hp, high-speed, simple, non-condensing engines, 
steam being furnished by two go-hp, return tubular boilers. Figs. 1 
and 2 are views of the steam plant and switchboard. 


FIG, 3.—BATTERY ROOM. 


character of the plant and the small drop in the feeders. The results 
obtained in regulating the load on the machines have proven very 
satisfactory. 

The load diagram that by 
load on the machinery is reduced within the capacity of one unit, 


shows means of the battery the 
leaving the second one as a reserve in case of accident or an unusu- 
ally heavy load, while the total load, without the battery, would fully 


tax the capacity of both machines. The effect on the economy of 
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operation, due to developing by means of one unit the output, which 

without the battery would require two, is clearly shown by the station 
records given in the subjoined table: 

Lbs. coal 

Output, per 

i Date, 1899. Lbs. coal. kw-hrs. kw-hr. 

With battery.......... Oct. .2§-27 16,250 3,032 5.36 

Without battery....... Oct. 28 6,250 081 6.37 


This shows an increase in the coal consumption of 19 per cent on 
the day when the operation of the battery was discontinued. This 
plant is also noteworthy from the fact that the station attendance is 
reduced to one man per shift, the engineer doing his own firing. 
This arrangement could not have been continued under the conditions 
of increased load, had it not been for the improved regulation and 
reduction of coal-handling, and especially the increased reliability of 
operation secured by the battery. 

On several occasions the battery has been called upon to carry the 
entire load of the system for an hour or so, doing a temporary shut- 
down of the rest of the plant, as well as early in the morning or late 
at night, when only one or two cars are in operation. 





Pittsburg Meeting of the Municipal Electricians. 





In the EtectricAL WorL_p AND ENGINEER of last week details were 
given of the opening sessions of the annual meeting of the Inter- 
rational Association of Munic- 
ipal Electricians, and _ notes 
were made of many of the ex- 
hibits. Subjoined is the record 
of the later proceedings. 

The second day’s session be- 
gan at 9:30 a. m., when Presi- 
dent Brophy read the paper by 
J. L. Morgan, of Kansas City. 
He stated that since he had re- 
ceived his invitation to partici- 
pate, the office of city elec- 
trician had been abolished and 
“he was no more.” As to the 
conditions under which an of- 
ficial did his work, he said: 
“The petty annoyances of a 





MORRIS W. MEAD. 


self-respecting engineer in such a_ position are wellnigh in- 
sufferable. The ethics of the profession demand that dignity 
should be omnipresent, but dignity and aldermen are strangers. 
All attempts to impress them are failures. In vain you tell 
of the thousands of dollars you have saved the city by the 
detection and elimination of electrolytic corrosion, or speak 
volubly of the important plans that you have under consideration. 
The alderman dismisses such propositions with a gesture, and you 
come down to earth with a jar when he tells you that he has a friend 
whose doorbell don’t work, or that his current meter is ‘working 
overtime and would like you to fix it up right.’ If he don’t want his 
doorbell fixed or his meter shunted, he probably wants a city telephone 
placed in his hall, or a city arc lamp in his parlor, or perhaps he only 
wants his gasoline stove repaired. When the influential member in- 
troduces you to his brother-in-law and confides to you that he is to 
be your chief and probably sole assistant, this with the confidence 
that he is a first-class kalsominer, and that ‘in a few days he will 
learn to be a good electrician,’ you will cheerfully accept this as an 
axiomatic proposition—never show the slightest annoyance. If you 
don’t like him, take him out and connect him up with the alternating 
primaries. This is not crime, it is philanthrophy. In practice this 
has given the highest satisfaction. With the Council be diplomatic; 
if you can’t be diplomatic, be as diplomatic as you can. Endorse 
unreservedly any and every proposition advanced by any member at 
any time or at any place.” 

Mr. D. R. Walker, chief of the Electrical Bureau, of Philadelphia, 
made a lengthy and interesting address on the work performed by 
his bureau, which he thought was the most comprehensive in the 


country. 

Mr. M. W. Mead, of Pittsburg, Pa., read a paper on electrical con- 
nections, by Mr. Frank C. Mason, of Brooklyn, N. Y. Mr. Mason 
classed contacts into three groups: Permanent, such as those in 
wires and cables; semi-permanent, such as contacts between wire and 
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binding post; and operative at will, such as keys, switches, etc. To 
all these there were two enemies—chemical action and dirt. A strong 
plea was made for good work in permanent joints and for the use of 
higher metals, such as platinum, in contact points. 

A paper by Mr. M. G. Canfield, of Grand Rapids, Mich., was on the 
trials and troubles of instituting and enforcing municipal inspection 
and control. He instanced typical bad work and showed how hard it is 
to get people up to the latest safe standards in the art. As to main- 
taining high-grade construction, he said: “There is another matter 
that is worthy of considerable thought by municipal inspectors, and 
that is who shall and who shall not do electrical work on their own 
responsibility. It should not be the desire of any one to place ob- 
stacles in the way of a man to earn an honest dollar when he can; 
neither is it good policy to allow school boys and a floating element 
that is always with us (except when we want to find them) to do 
electrical construction. As a remedy for this evil I am very much in 
favor of making it necessary for a company or person doing electrical 
work to be licensed and give a bond of say $1090 to protect the license. 
There should be no fee attached to the license to make it a hardship 
for a competent man to earn a living, and there is no question but 
what any competent and respectable man could obtain two sureties on 
a bond to protect a license. If this policy is carried out much time 
will be saved by the inspector.” 

The discussion of Mr. Canfield’s paper took up the entire morning 
session. 

New members elected at the meeting were E. W. F. Betteridge, 
East Liverpool, Ohio; Joseph Rothgary, Cleveland, Ohio; H. B. 
Mason, Brooklyn, N. Y. James P. Barrett, Jr., Chicago, Ill. Clarence 
E, Stump and James M. Gardner, both of New York, were made life 
members of the association. 

When the afternoon session was called to order Mr. F. P. Foster, 

of Corning, N. Y., read a paper on automatic fire alarm systems, 
prepared by Mr. Chas. Burger, of Boston, Mass. This paper was 
largely historical and recapitulatory. One new point mentioned was 
a method in which the alarm is transmitted by the human voice, by 
means of a phonograph attachment. The operation of the thermostat 
in this case causes a mechanism to become active, sounding an alarm 
at the receiving station of the fire alarm company. Then by auto- 
matically connecting a phonograph cylinder direct to the circuit, the 
operator at the station hears in a loud voice, by means of the phono- 
graphic arrangement, the necessary instructions pertaining to a fire 
alarm, the data being repeated a great number of times. 
' Niagara Falls, N. Y., was chosen as the next place of meeting, 
after which was read a paper prepared by Mr. W. H. Baker, general 
manager of the Postal Telegraph-Cable Company, New York, on the 
advantages and disadvantages of carrying high and low potential 
currents upon the same poles. The paper was to have been taken up 
by Mr. F. W. Jones, who, however, has recently sustained bereave- 
ment in the loss of his wife. Mr. Baker expressed the opinion that 
“the juxtaposition of wires carrying high and low potential currents 
must always be a source of more or less danger to life and property, 
despite all practicable safeguards.” He advocated the complete sepa- 
ration of the two classes of high tension and low tension conductors, 
and approximately uniform municipal regulations as to all wires. 

At the meeting on Thursday, Sept. 27, after the transaction of some 
routine business, the following were elected officers for the ensuing 
year: Morris W. Mead, of Pittsburg, president; J. T. Zeliff, of Pater- 
son, N. J., first vice-president; M. McAllister, of Bradford, Pa., sec- 
ond vice-president; R. E. Moran, of Memphis, Tenn., third vice- 
president; F. P. Foster, of Corning, N. Y., secretary; Adam Bosch, 
of Newark, N. J., treasurer; M. J. Donohue, of Niagara Falls, N. Y., 
Captain William Brophy, of Boston, Mass., J. W. Aydon, of Wil- 
mington, Del., Frank C. Mason, of Brooklyn, N. Y., F. G. Boyd, of 
Baltimore, Md., W. Y. Ellett, of Elmira, N. Y., G. F. Macdonald, of 
Ottawa, Ont., M. G. Canfield, of Grand Rapids, Mich., and F. L. 
Michael, of Peoria, III. 

The treasurer’s report showed a balance of $381 on hand. The 
convention then adjourned. 


ADDITIONAL CONVENTION NOTES. 


THE SKINNER ENGINE CoMPANY, Erie, Pa., was represented by Mr. 
A. D. Skinner. 

Mr. C. O. BAKER, Jr., represented Baker & Company, of Newark, 
N. J., manufacturers of platinum. 

Mr. Georce W. Provost looked after the interests of the General 
Railway Supply Corhpany, of Pittsburg. 
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Mr. THomas E. FLeMine, special agent, Postal Telegraph-Cable 
Company, was in attendance at the convention. 

WEsTERN Etectric.—The interests of the Western Electric Com- 
pany were looked after by Mr. John P. Barry, Jr. 

Frink.—The interests of the I. P. Frink Company, New York, were 
well looked after by Mr. Frank Stout, their general traveling agent. 

AMERICAN CrrcULAR Loom Company and Electroduct Company 
were represented by Mr. H. B. Kirkland and Mr. Thomas G. Grier, 
of Chicago. 

Tue MonarcH Fire AppLiIANCE CompANy, of New York, was rep- 
resented by Gen. C. H. Barney, Assistant general manager of the 
company, who exhibited and demonstrated the efficiency of Kilfyre. 

Tue Dovus_epAy-HILu Etectric Company, Pittsburg, which is one 
of the biggest electric supply houses in that section of Pennsylvania, 
distributed a neat little coin purse at the convention bearing an in- 
scription of its compliments. 

Mr. W. CHANDLEE, of Richmond, Ind., general agent of the Game- 
well Fire Alarm Company, looked after the interests of that company, 
and Mr. E. B. Chandler, secretary and treasurer of the Police Tele- 
phone & Signal Company, of Chicago, and also general Western 
agent of the Gamewell Fire Alarm Company, of New York, was in 
attendance. 

Tue PittspurG TRANSFORMER COMPANY had a most interesting 
exhibit. It showed various types of transformers in parts, and how 
they were assembled, and Mr. F. C. Sutter explained transformers 
and the special features of their transformer in a most interesting 
way to the delegates. 

Mr. ALEX HENDERSON left the convention at its close under the 
impression that his rooms at the Monongahela, in behalf of the 
Sprague Electric Company, were the real headquarters of the asso- 
ciation. There was much to confirm him in this pleasing delusion, 
and it is alleged that a roll-call of the members at any given moment 
would have located most of them within arm’s length of the Sprague 
Company’s tangible hospitality. It is a well-known fact that, at such 
conventions, more business is often done outside the meeting 
room than within it, and Mr. Henderson had engineered so neatly 
that when the delegates were not enjoying each other’s oratory, they 
adjourned to see him. 





Telephone Fire Service. 





Mr. R. Guenther, consul general, Frankfort, Germany, writes: 
“There are fifteen brigade stations in Berlin, each of which is served 
by a special network of fire alarms. From these stations underground 
wires radiate in all directions, each wire being connected with a 
great number of alarm pillars. The alarms are arranged for auto- 
matic working, and to each is fitted a key for telegraphing to the 
station. As it is, however, a very great advantage to be able to main- 
tain during the progress of the fire, a good connection between the 
alarm pillars nearest the fire and the brigade station, exhaustive 
trials have been made with a specially adapted telephone constructed 
by a large electrical firm, which have resulted in the general in- 
troduction of the same. To the Morse apparatus at the station a 
stand is attached, from which a microphone fitted with a battery 
switch and a second receiver are suspended. The remaining ap- 
paratus is inclosed in a flat box and placed under the table. This box 
contains an induction coil, a condenser and a circuit key. As it would 
be expensive to equip each of the fire alarm posts with telephone ap- 
paratus, a portable set is used, which may be attached to the posts by 
means of a plug and socket provided for the purpose. Such a portable 
set is carried by each of the brigade carts, there being some eighty 
now in use. The brigades’ cycles are also equipped with sets which 
are very compact in design. Experience with the system has shown 
that the switching in of the telephone apparatus in no way influences 
the telegraph service. During simultaneous telegraphing and tele- 
phoning a slight knocking is perceptible in the telephone, which, 
however, does not destroy the audibility.” 


—o —_——_ 


Electric Lighting in Brazil. 





The British Acting Consul-General at Rio de Janeiro reports that 
there is a great field in Brazil for electric enterprise in developing 
traction, lighting and industrial operations, the numerous water 
courses furnishing unusual facilities for generating power. Quite 
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recently a contract was placed with a United States firm for lighting 
the city of Juiz de Féra (Minas Geraes) by electricity. The con- 
tract includes 50 street arc and 100 incandescent lights, and a capacity 
for 4000 incandescent lights of 16 candle-power each for private con- 
sumption. The power in this case will be derived from waterfalls 
distant 10 kilometers from the city. , 

The “Société Anonyme du Gaz de Rio de Janeiro,” a Belgian com- 
pany, has secured an extension of its privilege for lighting that city 
by gas until 1940, and by electricity until 1915. The distribution of 
electric current is to be subterranean and the system of lighting to 
be by arc lamps. 


ne a 


CURRENT NEWS AND NOTES. 


THE GERMAN-AMERICAN CABLE.—A banquet was given in 
Berlin on the evening of Sept. 22 to celebrate the laying of the Ger- 
man-American cable. 








TUBERCULOSIS .—At the recent meeting in New York City of 
the American Electro-Therapeutic Association, the report from St. 
Luke’s Hospital as to tests of the cure of consumption by electricity 
was adverse in every case and in every particular. 





THE ALASKA CABLE.—Gen. A. W. Greely, United States 
Army, Chief of the Army Signal Service, reached Seattle, Wash., on 
Sept. 29, from Alaska on the steamship Ohio. The steamer Orizaba, 
engaged in laying a Government cable between Nome and St. Michael, 
went aground on an uncharted reef near the latter place on Sept. 
17. Gen. Greely was on board at the time, and says the vessel will be 
saved unless a sudden storm causes it to break up. The steamer 
Senator started at once for Nome to take off the crew and cargo, in- 
cluding the Government cable. The laying of the cable will be post- 
poned until next season. 


INTERNATIONAL RAILWAY CONGRESS TO MEET 
HERE.—The International Railway Congress, held this year in Paris, 
has accepted the invitation extended by the delegates of the American 
railways to meet at Washington, D. C., in October, 1904. This will 
be a fact of considerable interest to railway people of the United 
States, since this is the first time that the congress will have met in 
this country. The congress is made up of representatives from all the 
important ratlway companies in the world, and meets to discuss mat- 
ters relating to railway operation. The last session before that of 
1900 was held in London in 1895. 

STEAM ROAD TROLLEYS.—The Boston & Maine has filed a 
petition with the New Hampshire Supreme Court asking for author- 
ity to build an electric road from Concord to Nashua. President 
Tuttle is in favor of the Boston & Maine building electric lines in 
connection with its system where the public good requires a railroad 
that will serve as feeders and produce a fair return on the investment. 
He says: “We have been operating an electric road at Portsmouth, 
N. H., for about two years with good results, and if granted authority 
will probably build between Concord and Nashua. In New Hamp- 
shire we have the right to build electric branches and we are taking 
advantage of that right, as fast as necessity arises, by building feeders 
for our steam road.” 


THE PARIS UNDERGROUND.—A cable dispatch from Paris 
of Sept. 29 says: The second branch of the Metropolitan Under- 
ground Road was opened to-day. It taps the main line at the Tri- 
umphal Arch and runs down to the Trocadero. Another line running 
north and south, connecting the Latin Quarter with Montmartre and 
passing under the river, will be opened next spring. French engi- 
neers, now holding a convention here, declare that even American en- 
terprise could not meet the record of rapidity with which the line 
from Vincennes to the Bois de Boulogne was completed, it having 
been in operation 16 months after the first blow of a pick in the work 
of excavation. The distance is equal to that from the Battery in New 
York to 125th Street. 

THE ENGLISH PACIFIC CABLE.—It is stated that the reason 
why contracts have not so far been let for the construction of the 
all-British Pacific cable is that the tenders submitted were considered, 
without exception, so extremely excessive that it was deemed inad- 
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visable to award a contract at present. A special cablegram just re- 
ceived from London states that the doings of the Pacific cable com- 
mittee are closely guarded from the public, but it is understood that 
the matter stands thus: Tenders were received for the laying of the 
cable in response to an advertised invitation. These were considered 
and returned for amendment in some particulars. They have now 
been received back, and in a few days cablegrams will be sent to the 
Canadian and Australian governments announcing the acceptance of 
a certain tender, and the plans for the construction of the cable forth- 
with. 

ELECTRIC CARS IN LONDON.—The London Mail, in a recent 
issue, contained the following interesting item anent the disadvan- 
tages under which Londoners labor by not having modern means of 
communication between the various sections of their city: “London 
to-day has the largest number of beautiful suburbs of any town in 
the world. But these beauties are largely shut off from any but the 
people living immediately around them, owing to the difficulties of 
travel. The man at Hampstead cannot visit Kew Gardens without 
spending two or three hours in getting there. The boy in Drury Lane 
cannot enjoy the glories of Hampstead Heath. The tired mother in 
the borough would regard a journey to Wimbledon Common as a 
more formidable undertaking than a trip to Southend. For all the 
use they are to the mass of the people, our splendid suburban walks 
might almost as well be non-existent. This is not going to be so much 
longer. The electric car is coming.” 





THE CHICAGO ELECTRICAL ASSOCIATION announces the 
following papers for the coming fall and winter: Oct. 5, “Electric 
Elevators for Safe and Economical Operation at High Speeds,” Hay- 
ward Cochrane, electrical engineer, Eaton & Prince Company; Oct. 
19, “The Alternating Arc,” C. Wiler, Western Electric Company; 
Nov. 2, “Roentgen Rays,” A. M. Blumenthal; Nov. 16, “Incandescent 
Lamp Photometry,’ W. B. Hale, Western Electric Company; Dec. 
7, Chas Wirt, of Philadelphia, subject to be announced later; Dec. 21, 
“Electrical Features of the Paris Exposition,” J. M. Hollister, West- 
ern Electric Company; Jan. 4, “Electricity in the Equipment and 
Construction of a Ship,” C. C. Mattison, Chicago Ship Building Com- 
pany; Jan. 18, “Standardization of Arc Lamps,” H. Almert, Buckeye 
Electric Company. Meetings will be held as usual at 8 p. m. in the 
rooms of the Western Society of Engineers, 1737-41 Monadnock 
Block. Communications should be addressed to the secretary, R. F. 
Schuchardt, Chicago Edison Company, 139 Adams Street, Chicago. 





AUTOMOBILES IN THE CAMPAIGN.—The high speed and 
other inherent advantages of the automobile are being recognized by 
political party managers, with the result that these vehicles are rap- 
idly coming into use for campaign purposes. Col. W. J. Bryan, the 
Democratic nominee for the presidency, has been canvassing some 
parts of his own State—Nebraska—in a steam automobile, and even 
in New York City it is made use of. Mr. M. J. Harrington, the Re- 
publican candidate for the State Senate in the Twenty-first District, 
New York City, is conducting his campaign in an electric automo- 
bile. Besides its sidelights, the machine has a headlight of 250 can- 
dle-power, and two clusters of electric lights displayed on poles, one 
on each side of the vehicle. The principal advantage of the auto- 
mobile for such purposes is, of course, its speed, which enables the 
speakers to reach quickly country districts difficult of access by the 
ordinary means; and in cities a greater area of territory can be cov- 
ered in a given time. Thus the automobile is becoming an important 
agent in the education of the people. 





AUTOMOBILE REGULATIONS IN CHEMNITZ.—Under 
date of Aug. 20, 1900, Vice-Consul Monaghan forwards the following 
regulations covering the running of automobiles in Chemnitz: (1) 
Persons under 15 years of age and persons who have no knowledge as 
to the management of such machines shall not be intrusted with the 
running of automobiles. (2) All persons who do not give their undi- 
vided attention to the management of automobiles or who while using 
the same fall asleep or get intoxicated are liable to punishment. (3) 
The signal to turn out shall be “Heeh.” The use of signal horns 
will be permitted until further notice. (4) Every automobile must 
carry at least one very good lantern; the same shall be lighted at the 
same time as the street lights. (5) The speed of automobiles in the 
city shall not be faster than that of an ordinary trotting horse. No 
one shall run an automobile faster than a horse walks—(a) on leav- 
ing buildings or sheds bordering on the street; (6) during church 
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service in the neighborhood of churches; (c) in places where there is 
large foot traffic; (e) in places where fast driving is forbidden. (6) 
Automobiles shall not be left unattended on the street. Any one dis- 
obeying these rules shall be punished. 





THE UNITED STATES WEATHER BUREAU.—At present 
there are about 150 stations, and the work costs the nation something 
less than $1,000,000 a year of which $180,000 is for telegraph tolls, al- 
though great economy is effected in this direction by the use of a 
cipher code. Observations are received in Washington within an hour 
of the time at which they are taken, through an arrangement with 
the telegraph officials by which certain wires at certain hours of the 
day are held exclusively for the weather reports. The immediate 
value of the forecasts lies in their prompt distribution, and this begins 
with the morning forecasts within two hours after the instruments 
are read, first by telegraph and telephone, to about 1000 centres of dis- 
tribution, thence by telephone, mail and railway service to more than 
73,000 addresses, the greater part being delivered early in the day, and 
none later than 6 p. m. Besides the 1000 telegraph distributing cen- 
tres, the forecasts are telegraphed at Government expense to about 
1800 additional places to be communicated to the public by means of 
visual and sound signals, the former consisting mainly of flags and 
the latter of steam whistles, and there are in addition about 8000 
emergency stations to which news of hurricanes, cold waves, frosts 
and local storms of unusual severity are sent when occasion warrants. 
Germany proposes to copy this system. 

STREET CAR RAILS.—Mr. William Dawson, deputy engineer 
to the City of Bradford, read a paper at the recent meeting of the 
British Association on “Recent Tramway Construction,” the chief 
feature in which was a description of the Demerbe rail, which has 
been in successful use for some time in Bradford. This rail consists 
of a hollow trough rail. The fishplates, by which the different lengths 
are joined, are placed inside under the ends of the rails and exactly 
fit their contour, the point of application being immediately under the 
head of the rail. By means of cotters the fishplates are driven close 
up to the under side of the rail. When in position the rail is com- 
pletely filled with concrete. The tie bars are flat. The rail is in- 
serted into two oblique grooves, one of which is cut so as to exactly 
fit its outer side, while the other is wider to facilitate its introduc- 
tion. The space left is filled up with a wedge of soft steel. In this 
way the rail becomes attached to the concrete foundation and is 
actually a part of the carriage way. It will therefore withstand the 
strains caused by the cars and also all other strains and vibrations 
caused by ordinary vehicular traffic without any loosening of the 
joints or displacement of the paving. The first cost was shown to be 
cheaper than ordinary rails, though this was considered by the author 
as of secondary importance to the saving in maintenance. The sys- 
tem has been in use in Leeds six years, and the author considered that 
no repairs would be necessary during the life of the rail, once it is 
properly laid. The life he would estimate to be about 20 years. 





THE POWER USED IN RUNNING TRAINS.—Mzr. A. Mal- 
lock read a short paper, at the recent meeting of the British Associa- 
tion, on “The Measurement of the Tractive Force, Resistance and 
Acceleration of Trains.” The author described in the paper some 
experiments recently made on electric and other railways, the object 
of the experiments being to determine the acceleration, tractive force 
and running resistance to which the trains are subject. The appli- 
ance used was a short pendulum whose free vibrations are adequately 
damped. If this is suspended on the moving body it will hang in 
the direction which is the resultant of gravity and the acceleration 
which the body at the time experiences ; hence the angle which such a 
pendulum makes with the vertical gives the measure of the accelera- 
tions at each instant. In the experiments the penlulum was arranged 
so as to record its position on uniformly moving paper, on which at 
the same time seconds were marked by an electric clock, and a con- 
tact marker, worked from one of the wheels of the carriage, caused a 
second pen to record each revolution performed by the wheel. The 
diagram thus obtained gives a direct measure of the speed and accel- 
eration of the carriage. The author showed that pendulum observa- 
tions, combined with a record of speed and power supplied, offered a 
simple and effective means of determining the resistance to, and 
efficiency ‘of, electric or other kinds of motor vehicles. Sir W. H. 
Preece and Mr. A. Siemens bore testimony to the great usefulness of 
Mr. Mallock’s methods. His apparatus, being automatic, was abso- 
lutely immune from the liability to error of the human equation. 
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LETTER TO THE EDITORS. 


Resonance or Coherence ? 





To the Editors of Electrical World and Engineer: 

Sirs :—The London Electrician and Nature contain notes about a 
phenomenon observed during severe thunderstorms on the circuits of 
the Calcutta Electric Supply Company. It is described in Nature in 
the following words: “It appears that immediately following each 
lightning flash the brightness of the glowing lamps has been observed 
to increase suddenly, gradually returning to the normal incandescence. 
This phenomenon has so frequently been observed that the engineers 
of the company have sought every possible explanation of the curious 
phenomenon, but have been unable to find any defect in their circuits 
—which are on the overhead wire system—that might offer an ex- 
planation.” The explanation is then found in the supposition that the 
resistance of the carbon filaments is lowered by electric radiation. 
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In your issue of Sept. 22 Mr. L. S. Levy comments on this obser- 
vation and explains it as an effect of resonance. 

For the past year I have often noticed the increased brightness of 
incandescent lamps during a thunderstorm. My house stands isolated 
on the high bluff of Lake Erie, receiving direct current of 220 volts 
by two overhead wires. Though the line is provided with lightning 
arresters, and though the house is very carefully rodded, yet there 
hardly ever occurs a thunderstorm without causing the lamps to flash 
up or to blow out some fuses. The lamps have often flashed up bright- 
ly, though the switches interrupted the circuit. This may well be a 
resonance effect, but it need not be. It might occur with either oscil- 
latory or continuous discharges; the latter may even be more effective 
as regards the phenomenon in question. It surely is a very far- 
fetched hypothesis to connect this phenomenon with electric radiation. 
Resonance—or syntony, as Oliver Lodge calls it—is likely to play 
some important part, the natural vibration period of the circuit being 
equal to some period of the oscillatory discharge. 


Erie, Pa. B. A. BEHREND. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 


Temporarily Conducted by E. F. ROEBER, Ph. D. 





DYNAMOS. MOTORS AND TRANSFORMERS. 

Synchronous Converters——An illustrated article on a machine of 
the Helios Company. It has been sometimes proposed to use a sta- 
sionary armature, a rotary field and revolving brushes for convert- 
ers from alternating current into direct current (see, for instance, 
Digest, Feb. 17, March 17, the papers of Hermann and Simek) ; but 
such an arrangement has not found, so far, any practical application, 
because there were great mechanical difficulties in the collection of 
the direct current by means of rotating brushes. In the machine of 
the Helios Company the current is taken off from stationary points, 
so that the function of the brushes becomes less important. The 
principle of the machine may be seen from the adjoining figures, 
where the vectors represent e. m. f.’s. There are two separate wind- 
ings on the same armature and the same rotary field revolves in 
both. For sake of the illustration the two windings are shown in the 
figure separately, side by side, each with a separate rotary field, the 
directions of the fields being always parallel to one another and repre- 





FIGS. I AND 2. 


sented by the lines x x; O:1 and O:2 are the neutral points; at the two 
points B, and B, the e. m. f. is a maximum and may be = 7; if the 
brushes are placed at these points and if they are revolved synchron- 
ously so that they are always at the end of the radius perpendicular 
to the direction of the magnetic field, and if these brushes are con- 
nected by a conductor, the e. m. f. between the neutral points O, and 
O2 is constant = 2 r. In Fig. 2 the direction of the rotary field and 
the position of the brushes is the same as just described, but the cur- 
rent is taken off from the stationary points qi and q2; the e. m. f. be- 
tween the same is 2r + e: — ez; both e: and e: vary between XX + r 
and — 7, so that the e. m. f. between g: and qg2 can never be negative. 
If gq: and gz have the same position relative to the direction of the 
field (as shown in Fig. 2), e: is always equal to ¢2, and the e. m. f. be- 
tween gq: and q: is always 2r. If, however, g: and q: have just the 
opposite position relative to the direction of the field so that e: is al- 
ways equal to éz, but of opposite sign, then e: — ez varies between the 
values 2r and —2r, and the e. m. f. between q: and qz varies between 
4r and O.—Elek. Rund., Sept. I. 
REFERENCES, 


Theory of Alternators.——Potter.—A theoretical paper on the arma- 
ture reaction of alternators. He refers to the papers of Behrend, 


Rothert and Arnold (Digest, Jan. 13; Etec. Wortp AND ENG., Jan. 
27 and Feb. 3.) The short circuit curve allows to predetermine the 
required excitation only for low saturations. In general two differ- 
ent coefficients must be known; for higher saturation the second co- 
efficient, which depends upon magnetic straying, plays a very impor- 
tant part.—L’Eclairage Elec., July 28. 

Synchronous Converters——Grier and Hype.—A paper read before 
the Can. Elec. Ass’n. They give several diagrams showing the wave 
form on a synchronous converter under different conditions of load; 
the curves show that armature reactions are very small and the wave 
form approaches very near a sine wave, practically holding it under 
all conditions of load. They then discuss the method of compound- 
ing a synchronous converter by means of impedance coils in the line. 
They also deal with the use of synchronous converters in street rail- 
way work, and with the application of “inverted rotaries” for trans- 
forming direct into alternating current.—Can. Elec. News, Sept. 

Synchronous Converters —Mayer.—A long illustrated French ab- 
stract of the German paper, noticed in the Digest May 5.—L’Eclairage 
Elec., July 7. 

Continuous Current Dynamos with Two Independent Windings.— 
SENGEL.—A very long illustrated French abstract of the German 
paper noticed in the Digest Aug. 19, Sept. 2—L’Eclairage Elec., 
July 7. 

LIGHTS AND LIGHTING. 

Artificial Light Like Daylight—Durron and GArDNER.—An ab- 
stract of a paper read before the Brit. Ass’n for the Adv. of Sc. on 
“The production of an artificial light of the same character as day- 
light.” The need of an artificial light which should so closely re- 
semble daylight as to show colors in their true relationship has long 
been felt by workers in colors. The peculiar character of daylight is 
due essentially to the modification produced by the atmosphere in 
the light from the sun. As the electric arc light is nearest daylight in 
character, they have attempted to imitate by direct absorption the 
effect produced by scattering in the atmosphere. The light of an arc 
lamp consists of two distinct parts: The light from the glowing 
carbons, and the light of the arc itself, characterized by its richness 
in violet rays. In lamps of the enclosed arc type the length of the 
arc is increased, and consequently such lamps give a light richer in 
violet rays. Although arc lamps vary somewhat in the proportion of 
violet light, they all agree in being richer than daylight in the amount 
of red, orange and yellow rays, compared with the amount of green 
and blue. Owing to the peculiar transparency of colors to red light, 
it is of primary importance that the proportion of red light should be 
carefully adjusted. Small variations in the amount of violet light are 
of minor importance. The required absorption of the less refrang- 
ible rays can be effected by means of blue cupric salts. A solution of 
copper sulphate shows strong absorption at the extreme red of the 
spectrum, the absorption extending with diminishing intensity into 
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the green. For practical purposes the light from the arc is modified 
by passage through pale blue glass covered by means of copper. This 
colored glass may conveniently take the form of a globe replacing 
the ordinary globe of the are light.—Lond. Elec., Sept 14. 


POWER. 

Refuse Destructor—McTaccart.—A paper, read before the Brit. 
Ass’n for the Adv. of Sc., in which he described the methods and the 
results of the disposal of house refuse in Bradford. In the discus- 
sion which followed he said that the generation of electric power from 
refuse was a subject which had received the consideration of the 
Cleansing Committee of Bradford, but so far they had not yet seen 
their way to go any further into the matter than simply to light their 
own plant and the limited area adjoining it. The calorific value of 
the refuse they found to vary so much from day to day that they 
hesitated to place themselves in any position where they might be 
expected to deliver a certain amount of power which they would find 
they would be unable to do without using coal. In his opinion they 
should not try to have a duplicate plant at all. “If they wished to 
have an electric lighting works, let them have one, and thoroughly 
up-to-date; if they wanted a destructor, let them ,have it as a de- 
structor, and make that thoroughly up-to-date.” The power from 
the refuse should then be utilized in some other useful work; for 
instance, in the manufacture of concrete bricks and of ornamental 
tiles from clinker. He thinks that would some day prove to be as 
thoroughly remunerative as the generation of electricity. The paper 
is also discussed in an editorial—Lond. Elec. Rev., Sept. 14. 

Power Generation —KersHaw.—An abstract of a paper read before 
the Brit. Ass’n for the Adv. of Sc., on the comparative cost of power 
generation by the steam engine, water turbine and gas engine. The 
figures given in his tables support the general opinion that water, 
when developed without excessive capital expenditure, is the cheap- 
est source of power; when, however, the hydraulic engineering ex- 
penditure has been heavy, or when the power, after generation, must 
be transmitted over long distances, the margin between the relative 
costs of water and steam power is greatly narrowed, and in some 
cases disappears. He then takes the question of the practicability 
of large gas engines as settled, and says that if they do not cost ex- 
cessive sums for maintenance and repairs, large gas engines, in con- 
junction with coke ovens and blast furnaces, may entirely alter the 
present status of affairs, and in coal and iron districts they may 
successfully compete with water power.—EFl’ty, Sept. 26. 


REFERENCES. 


Water Power Plant in Illinois—An illustrated article on “Power 
development of the drainage canal at Joliet, Ill.’ The plant, which is 
in course of erection, will have 4o turbines, and a total of 8000 horse- 
power will be developed. The available maximum at head of the 
dam is only 15 ft., while the lowest limit reaches 9 ft., the average 
being about 12 ft—West. Elec., Sept. 22. 

Electric Power in a Smelting Plant.—An illustrated description of 
the electric plant of the Smelting Corporation at Ellesmere Port, 
Cheshire, where the Fry process for the extraction of the metals 
contained in refractory sulphide ores is in operation. The plant is 
electrically lighted, and there are some 30 direct current motors, rang- 
ing from 5 to 100 horse-power, for crushing, grinding, briquette mak- 
ing, etc.—Lond. Elec. Rev., Sept. 14. 

Traveling Crane.—Two communications on the question how to de- 
termine the proper size and lifting power of a traveling crane for an 
electric generating station —Lond. Elec. Eng., Sept. 14 


TRACTION. 

Ouebec.—BLatr.—An illustrated paper, read before the Can. Elec. 
Ass’n on “The condition of operation of street cars in the City of 
Quebec.” He describes the overhead construction and deals with 
the current consumption of the cars on grades. The current re- 
quired to get a loaded car up the steepest grades on a good summer 
rail is practically constant and well within the overload capacity of 
the car motors; the maximum current usually drawn from the line 
at 520 to 540 volts under such conditions is rarely above 125 amperes, 
and that for a short time only; the average current is from 60 to 80 


amperes per car. In winter time, however, with ice and snow on the 
rails, every equipment on the road has frequently to stand each day 
an overload of from 50 to 120 per cent, while on the driving motors 
on the sweepers frequently an overload lasting an appreciable time 
of 180 to 200 per cent has been measured; these sweepers have 
cleaned over 6000 miles of track every vear for the last three years, 
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with only one small mishap. The total cost of maintenance of elec- 

tric equipment per car mile per year is 17 cents. All cars are elec- 

trically heated during six months.—Can. Elec. News, Sept. 
REFERENCES. 

Single Rail Express Railway.—Two papers on the proposed Man- 
chester and Liverpool express railway, noticed before in the Digest. 
It is to be worked electrically at a high speed; its main principle is 
the suspension of the coaches on a single elevated rail so that their 
centres of gravity are 15 ins. below the top of the rail; each coach 
sits the rail like a saddle. The first paper, by Preece, deals with 
the general arrangement of this proposed railway; the second paper, 
by Behr, who has designed this road, deals with the brakes and sig- 
nals. The discussion which followed is also abstracted.—Lond. Elec. 
Eng., Sept. 14. 

Train Resistance.—BArBILLION.—A long article, with many dia- 
grams and tables. The first gives a summary of the methods and 
formulas used to find the train resistance in general, and then deals at 
some length with the researches of Lundie and MacMahon.— 
L’Eclairage Elec., July 21, Sept. 8. 

Conduit System—A brief illustrated description of “a simple 
closed conduit traction system,” devised by Maxham. and operated 
by the Bay State Traction Company.—Elec. Rev., Sept. 19. 

Track Construction—Dawson.—A paper read before the Brit. 
Ass’n for the Adv. of Sc. on “Recent tramway construction, with spe- 
cial reference to the Demerbe system.”—Lond. Elec. Eng., Sept. 14. 





INSTALLATIONS. SYSTEMS AND A®PIIANCES. 

Electric and Gas Plants —ApAms.—An article in which he sug- 
gests to combine the management of an electric plant and the gas 
plant of a city. Simple coal gas may be generated and distributed 
without enrichment, and the resulting coke, instead of undergoing 
reduction to water gas, to contain only 40 per cent of its energy, will 
transfer 80 per cent of its heat to steam. The simple coal gas thus 
produced can be sold at a profit at a much lower price than that now 
charged for carburetted water gas; the lower price will work a large 
extension of the use of gas for cooking and manufacturing purposes. 
The illuminating power of the coal gas will be lower; incandescent 
mantles will have to be used, and there will be also a tendency to a 
decided increase in the demand for electric light. The coke pro- 
duced and stored at an outlying gas plant is burned in one or more 
electric plants centrally located; in such a location most of the heat 
that would otherwise be wasted can be sold to warm buildings.— 
Elec. Rev., Sept. 19. 

REFERENCES. 


Condenscrs.—BoucHErot.—His paper, read before the Internat. 
Elec. Congress, which was noticed in the ELrec. Wortp AND ENG. 
Sept. 22, p. 450.—West. Elec., Sept. 22. 

Power Factor——Lronarp.—A paper read before the Can. Elec. 
Ass’n, in which he discusses the power factor of an alternating cur- 
rent system as affecting operation and investment, with special refer- 
ence to synchronous motors, induction motors, and arc lamps.—Can. 
Elec. News, Sept. 

Electric Installation on Board Ships——Two communications on the 
question of which pole of the dynamo should be connected to the ship, 
if only one insulated wire is used and the ship is used as the return; 
four recommend to connect the negative pole to the ship, while the 
fifth proposes to change the dynamo leads over every few weeks or 
months, so as to make the ship sometimes negative and sometimes 
positive—Lond. Elec. Eng., Sept. 14. 

Switch Gears.—A continuation of the illustrated serial on switch 
gears for high pressure alternating currents (Digest, Sept. 22). In 
this part switch gears of the Electric Construction Company and of 
Cowan are described.—Lond. Elec. Eng., Sept. 14. 

Motor Starting.—An illustrated description of two new motor 
starting switches, brought out by a British company.—Lond. Elec., 
Elec. Eng., Sept. 14; Lightning, Sept. 13. 

Rathmines.—An illustrated description of the municipal electric 
plant of Rathmines, near Dublin. The direct current three-wire sys- 
tem is used, the current being supplied to the consumers at a stand- 
ard pressure of 220 volts for lighting and small motors, and 440 volts 
for motors requiring more than § kilowatts.—Lond. Elec. Rev. and 
Elec. Eng., Sept. 14; Lightning, Sept. 13. 

Prague.—Batuurst.—The conclusion of the illustrated descrip- 
tion of the power plant of Prague, noticed in the Digest Sept. 8— 
Lond. Elec. Rev., Sept. 14. 
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Glasgow.—The first part of an illustrated article on the two re- 
cently opened new municipal electric plants of Glasgow. This part 
gives historical data on the development of the electric supply in 
Glasgow.—Lond. Elec., Sept. 14. 


ELECTRO-PHYSICS AND MAGNETISM. 

Magnetic Behavior of Liquid Crystals —LeHMANN.—He defines 
crystals as not isotropic and possessing a molecular directive force 
which governs their shape and the distribution of accretions; the 
directive force is preserved by means of the surface tension, and 
crystals may therefore be liquid or solid, but they cannot be gaseous. 
In a magnetic field liquid crystals show a distinct tendency to place 
their axes of symmetry normal to the lines of force—Ann. der 
Physik., No. 8; abstracted in Lond. Elec., Sept. 14. 

Electrostatic Rotation —De.t..—A continuation of his serial (Di- 
gest, Mar. 10). He describes some further experiments with rotating 
disks. He studied the effects from humidity in the air on the rota- 
tion. He cbserved that when the same electrodes had been used for 
some time and had not been cleaned, if the primary current of the 
induction coil was reversed, the disk used would start and rotate 
always in the same direction it did before the current had been re- 
versed ; the reason is said to be that the negative point becomes more 
tarnished than the positive, and when the current is reversed, the 
extra tarnishing of the former negative point offers more resistance 
to the discharges of the new positive than the old positive did.—Elec. 
Rev., Sept. 19. 

REFERENCES. 

Ether.—LarMmor.—The conclusion of his address on modern mole- 
cular theories and the ether (Digest, Sept. 29).—Lond. Elec., Elec. 
Eng., Sept. 14. The full address is reproduced in Science, Sept. 21. 

Electromagnetic Mechanisms.—S. P. THompson.—His paper, read 
before the Internat. Elec. Congress, which was abstracted in the 
Etec. Wortp AND ENG. Sept. 15, p. 411.—Elec. Rev., Sept. 19. 

Electricity and Magnetism.—FrEssENDEN.—A communication in 
which he replies to the criticism of W. A. P., noticed in the Digest 
June 16. He maintains that the main results of his theory will stand. 
—Lond. Elec. Rev., Sept. 14. 

Cathode Rays.—Puitiips.—A paper read before the Brit. Ass’n for 
the Adv. of Sc. “On the apparent emission of cathode rays from an 
electrode at zero potential.” He describes experiments made by him 
to clear up an observation which he has formerly made.—Lond. Elec., 
Elec. Eng., Sept. 14. 

Electric Lines of Force —Rosertson.—A reprint of his illustrated 
article on dust figures of electrostatic lines of force (Digest, Sept. 
29).—El’ty, Sept. 26. 

Hall Effect in Gases.—Marx.—An account of experiments in which 
he has succeeded in finding in flame gases a Hall effect which is dis- 
tinctly appreciable, though necessarily small. The Hall effect in 
electrolytes will probably remain too small for measurement.—Ann. 
der Physik, No. 8; abstracted in Lond. Elec., Sept. 14. 


ELECTRO CHEMISTRY AND BATTERIES. 

Commelin and Viau Storage Battery.—An illustrated description 
of two types of this battery. The first form is characterized by the 
use of sulphate of cadmium as electrolyte and by the fact that during 
the discharge of oxygen is utilized 


a} is \ which has been developed during 
Neal the charge at the anode. An ex- 
TH perimental form of the battery is 


shown in the adjoining diagram, 
where G is a glass vessel, L is an 
electrode of lead, C is the other 
electrode, which is hollow, and con- 
sists of porous carbon; M is a man- 
ometer. During the charge the 
sulphate of cadmium is decomposed 
and cadmium is precipitated at 
the cathode L, while sulphuric acid 
is formed and oxygen is developed 
at the anode C; the oxygen is dis- 
tributed through the upper part of G 
and the globe above it and is brought 
from there through the tube S 
into the interior of the hollow anode C. The charging is finished 
when the pressure, measured at the manometer, is 1 kilogram per 
For the discharge the cock T is closed; hydrogen is developed 





DIAGRAM OF STORAGE BATTERY. 
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at the electrode C, which combines with the oxygen accumulated in 
the pores of the carbon, while at the electrode L sulphate of cadmium 
is formed. The e. m. f. of this battery is 1.5 volts. He gives also an 
illustration of a commercial form of this type of battery, and de- 
scribes a second type, in which the electrode C is not carbon impreg- 
nated with oxygen, but a peroxide of lead plate; the e. m. f. of this 
cell is 2.2 volts —L’Eclairage Elec., June 23. 

Frasch Electrolytic Process —Tuun.—A communication referring 
to the Frasch process (Digest, Sept. 22). He says that there are sev- 
eral technical difficulties in such a process which is extremely simple 
in theory; for instance, failure of electric connection at the anode 
through the particles of matter becoming coated with sulphur, which 
will remain predominant and as the metallic contents are dissolved, 
diffusion of the liquids, etc.; the greatest difficulties would occur in 
the second operation of the Frasch process, namely, the recovery of 
the copper and the nickel from the chloride solution. He thinks that 
it would be much simpler to deposit refined copper instead of pro- 
ducing caustic-soda solution on the cathode with or without the use of 
a divided cell. The high cost of depositing nickel electrolytically 
from its solutions has been the drawback in treating the so-called 
Bessemerized Sudbury copper-nickel mattes; these mattes when used 
as anodes in the form of slabs, yield up their copper in beautiful 
form on the cathode, leaving all the nickel and iron and very little 
copper in the electrolyte; he, therefore, believes that the subsequent 
economic extraction of the nickel from its solutions is the only prob- 
lem which needs to be solved to make the electrolytic separation of 
nickel and copper a commercial success.—Eng. and Min. Jour., Sept. 
22. 


Cleaning of Metallic Surfaces.—RrEYvAL.—A description of an elec- 
trolytic process of the United Electric Company, of Vienna, for clean- 
ing metallic surfaces. The article, which is to be cleaned, is suspend- 
ed as one electrode in a solution of an alkaline salt; as the other elec- 
trode is used a plate of carbon or of a metal which is not attacked 
by the solution or by the products of electrolysis. If the article to 
be cleaned consists of iron or copper, it is used as the anode; if it con- 
sists of zinc or aluminum, it is used as the cathode. In the first case, 
the anion of the electrolyte combines with the metallic article and a 
salt is formed which is distributed by diffusion in the bath until it 
reaches the potash or soda formed at the cathode; a reaction occurs 
and the alkaline salt which forms the electrolytic bath is reproduced, 
while the oxide of the metal of the anode is precipitated.—L’Eclair- 
age Elec., July 2I. 

Electrolytic Conduction—CAaAMIcHEL and SwyNGeDAUW.—An ac- 
count of experiments relating to electrolysis without electrodes. One 
of their experiments is said to prove “that an electrolyte can be 
traversed by a current without any electrolysis taking place, or at 
least none which involves the evolution of gas.” They also formed a 
chain consisting of sulphuric acid, sodium chloride and potash; the 
contact surfaces were renewed by continuous circulation; the sensi- 
tiveness of the galvanometer used was not sufficient to place a cur- 
rent in evidence.—Comptes Rendus, Aug. 6; abstracted in Lond. 
Elec., Sept. 7. 


REFERENCES. 


Storage Battery—JuMEAU.—A paper on the use of a small auxil- 
iary electrode of pure spongeous lead for experimental investigations 
of the storage battery, with reference to the paper of Schoop (Digest, 
April 7).—L’Eclairage Elec., July 14. 

Electric Furnaces for Producing Calcium Carbide.—Caritson.—A 
long French abstract of the German paper noticed in the Digest 
Mar. 17, Apr. 7.—L’Eclairage Elec., July 14. 

Electrolytic Production of Hypochlorites.—Steverts.—A very long 
French abstract of the German paper noticed in the Digest Feb. 24.— 
L’Eclairage Elec., July 21. 


UNITS, MEASUREMENTS AND INSTRUMENTS 


Standard Resistance Coil.—WutppLe.—An illustrated paper read 
before the Brit. Ass’n for the Adv. of Sc., in which he describes a 
form of a standard 1-ohm coil, the wires of which are bare and im- 
mersed in oil, with a special device for obtaining the temperature of 
the coils. The coils proper consist of 0.035-in. platinum-silver wire 
wound on mica frames, the ends of the wires being attached to stout 
copper terminals. A o0.008-in. platinum wire is wound alternately 
with the platinum-silver wire, and is attached similarly to stout cop- 
per leads. As the temperature coefficient of platinum is about 15 
times as great as that of platinum-silver, a small change in the tem- 
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verature of the coils causes a comparatively large difference between 
the resistances of the two coils. When this difference has been deter- 
mined, the temperature can easily be found by means of a table. The 
coils are placed in a glass vessel in order that the behavior of the in- 
sulating oil with time may be studied.—Lond. Elec., Sept. 14. 


REFERENCES. 


Electric Units —Hospitatier.—An article on electric quantities 
and units, nomenclature and definitions, symbols and abbreviations, 
comprising his propositions to the Internat. Elec. Congress.—L’/nd. 
Elec., Aug. 10. 

Alternating-Current Meters—ARMAGNAT.—An article giving well- 
illustrated descriptions of new alternating-current meters, taken from 
patent specifications. Meters of Hookham, Pratt, Davis and Conrad, 
and Siemens Bros. & Company are described.—L’Eclairage Elec., 
July 21. 

Electric Brake Dynamometer.—Gravu.—An illustrated French ab- 
stract of the German paper noticed in the Digest May 12.—L’Eclair- 
age Elec., July 14. 

Piotting Hysteresis Loops.—Ka.utr.—A long, illustrated French 
abstract of his German paper on the use of Braun’s cathode-ray tube 
for plotting hysteresis loops, noticed in the Digest May 12.—L’Eclair- 
age Elec., July 7. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telephony.—Preece.—A paper read before the Brit. Ass’n 
for the Adv. of Sc., in which he gives an account of experiments made 
by him since 1894. “Wireless telephony across the sea is now a prac- 
tical and commercial system.” The maximum effects are produced 
when the parallel wires are terminated by earth-plates in the sea it- 
self, as the ordinary inductive effects are much enhanced by conduc- 
tive effects through the water, so that shorter wires are practical. No 
special apparatus seems necessary; the ordinary telephonic transmit- 
ters and receivers are used. The connections are shown in the ad- 
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joining diagram. LL is a line wire earthed at either end, RF a tele- 
phone receiver, 7 a transmitter, and K a key which has to be de- 
pressed when a message is being received. In the discussion which 
followed Lodge said that he had always found that earth connections 
increase very much the range of such systems of telegraphy or tele- 
phony; he signals between his college and private house over a dis- 
tance of two miles with an exceedingly small distance between the 
earth plates. West gave an account of experiments made by him on 
a lake in Germany; a line was erected along the shore of the lake, 
ending in two earth-plates; the receiving line was connected between 
two yachts on the lake, one of these being anchored, the other moving 
round ; he found that when the two vessels were in a line perpendicu- 
lar to the sending wire on shore, no signals were received; he con- 
cludes from this that the signals were sent out by induction and not 
by conduction.—Lond. Elec. Eng. and Elec., Sept. 14; (see E. W. & 
E., Sept. 22). 

Telegraphy—Camp.—An illustrated paper read before the Can. 
Elec. Ass’n on “The use of the dynamo and storage battery in tele- 
graph offices.” He gives a historical résumé, deals with duplex and 
quadruplex telegraphy, and describes the systems of transmission of 
the Western Union and the Postal Company. He concludes that the 
adoption of either dynamos or storage batteries for telegraph lines 
has very materially improved the working of the lines, and at the 
same time effects a great economy; one or the other will gradually 
replace gravity batteries for all main lines, and the time may come 
when even the locals at wayside stations will be worked by storage 
battery cells, which will be charged at some central point and sent out 
by train. —Can. Elec. News, September. 


REFERENCES. 


Pacific Cable-—An article on the specification for the proposed Pa- 
cific cable. Some criticism is made on a clause in the specification 
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that “each coil of core shall, if required, be submitted to an alternate 
e. m. f. of at least 5000 volts, this electrical pressure to last 15 minutes 
on each coil.”—Lond. Elec., Sept. 14. 


Wireless Telegraphy.—DerromeE.—The first part of an illustrated 
article, in which he gives a summary of recent progress in wireless 
telegraphy. He describes the device of Tommasi for restricting the 
chances of interception of wireless telegrams to a small zone (Digest, 
July 7).—La Nature, Sept. 15. 

Telegraphone.—An illustrated description of Poulsen’s instrument. 
—Sc. Amer., Sept. 22. 

REFERENCES. 

Experiments Illustrating Syntony—SuHaw.—His Brit. Phys. Soc. 
paper in full, an abstract of which was noticed in the Digest April 21. 
He gives a brief summary of the theory of magnetic space telegraphy 
(Lodge’s paper, Digest Jan. 7, 28; Feb. 4, 1899), and describes lecture 
room experiments for demonstrating the theory of syntony.—Phil. 
Mag., September. 

Wireless Telegraphy.—A reprint of the illustrated English article 
on the Slaby-Arco system, abstracted in the Digest Sept. 22.—E/l’ty, 
Sept. 109. 

Protection of Telegraph and Telephone Wires in Connection with 
Overhead Traction.—Quin.—A reply to the criticism contained in the 
article noticed in the Digest Sept. 22—Lond. Elec. Rev., Sept. 7. 

Recording Telephone.—RuuHMER.—A brief description of a record- 
ing telephone devised by Dussand, in which a lond-speaking telephone 
is combined with a phonograph with a wax cylinder—Phys. Zeit., 
Sept. 8. 

Telegraphy.—REMy.—Two articles on modern telegraphy, the first 
giving some historical and statistical data, the second a description of 
different instruments and apparatus, used in telegraphy, with illus- 
trations.—Cosmos, May 5, Sept. 8. 

Munich.—Continuation and conclusion of the long, illustrated ar- 
ticle on the new telephone exchanges of Munich, Germany (Digest, 
Sept. 15).—Elek. Zeit., Aug. 30, Sept. 6. 

Philippines——An illustrated article on telephone work and pros- 
pects in the Philippines.—West. Elec., Sept. 8, 15. 

Block Signals.—Prascu.—The first part of an illustrated article 
on the Krizik system of electric block signals—Elek. Neu. Anz., 
Sept. I. 


MISCELLANEOUS. 


Non-Permanence of Weight—HerypweEIL_ter.—An account of ex- 
periments which appear to shake the axiom of the indestructibility of 
matter. Landolt’s researches in 1893 embodied the first work done in 
this regard with all the modern instruments of precision; certain mi- 
nute changes of weight were then placed in evidence, and these have 
since been confirmed. The present author has endeavored to trace 
some connection between the change of weight and the changes in 
other physical properties, but without results. He has, however, “dis- 
tinctly established a diminution of weight of about 1 part in 50 mill- 
ions in a number of reactions, such as the mixture of copper sulphate 
with water.”—Phys. Zeit., Aug. 25; abstracted in Lond. Elec., Sept. 
14. 

Electric Furnace.—A description of the Durcasse electric furnace 
which is circular in plan with a movable hearth, the whole of which 
acts as the negative electrode. There are four carbon rods forming 
the positive electrodes; they are supported from above in such a way 
that their position may be regulated automatically or at will. By 
means of a motor working on a shunt from the main circuit, a rotary 
switch causes the main current to pass through each of the electrodes 
in succession 3000 times a minute, contact with any one carbon not 
being broken until that with the next has been made, so that sparking 
is avoided; there is in this way produced in the hearth of the fur- 
nace an arc which practically rotates at 3000 r. p. m.—I/nd. Electro- 
chim., November, 1899; abstracted in Brit. Inst. Civ. Eng. Abstracts, 
v; LAT; Ft: 

Gutta-Percha—H1..t.—An article on the “increase of gutta-percha 
in electric cable building.” According to a list of Supf of proposed 
new cable lines. the length of the new lines aggregates to 66,176 
nautical miles, while the length of lines in operation in the beginning 
of 1900 was 177,989 miles. As there would be needed about 28,000,- 
ooo Ibs. of commercial gutta-percha for the new lines, it would ap- 
pear that such large requirements are not likely to be met very 
soon; he believes, however, that there is no reason for alarm, as 
probably the actual construction in the near future will not be at a 
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greater rate than for some years past. He gives some data about the 
exports of gutta-percha from Singapore. If there should be, how- 
ever, a falling off in the gutta-percha supply, india-rubber remains as 
an insulating material which may be used to advantage, especially on 
short lines.—Elec. Rev., Sept. 12. 

REFERENCES. 

British Association.—An account of the proceedings of the recent 
Bradford meeting of the Brit. Ass’n for the Adv. of Sc. Some of the 
papers which have been published are abstracted in other columns of 
the Digest. Professor Ruecker has been nominated president for 
next year, when the meeting will be held at Glasgow.—Lond. Elec., 
Sept. 14; Lightning, Sept. 13. 

Canadian Electrical Association —A full account of the proceed- 
ings of its recent annual meeting in Kingston (Etec. WorLp AND 
Enc., Sept. 8).—Can. Elec. News, September. 

Electric Sparking Devices——PoppLesack.—An article on electrical 
ignition of gas engines —Mod. Mach’y, September. 

Rubber.—An article on the rubber industry of the Amazon Valley. 
—Jour of the Soc. of Arts; Lond. Elec., Sept. 7. 

Manufacturing Glass Electrically—BrrmMBacu.—Continuation and 
conclusion of his article on some physical phenomena in the electric 
manufacture of glass (Digest, Sept. 8). —Elek. Anz., Aug. 26, Sept. 9. 

Metal Market.—Diagrams showing the fluctuations of the price of 
zinc, lead, iron, tin, copper during the month of August.—Lond. 
Elec. Rev., Sept. 7. 

Electric Cure for Tuberculosis——An article giving some informa- 
tion on the Crotte method (Digest, May 5, Aug. 25). It is said that, 
since 1894, 800 tuberculosis patients in France have been treated by 
this method, and 600 of these have been completely cured.—El’ty, 
Sept. 109. 

Paris Exposition.—Scott.—An illustrated article on high-power, 


single-cylinder engines, driving alternators—Lond. Elec. Rev., 
Sept. 7. 
Perkins.—An illustrated article on some machine exhibits of Swiss 





firms.—West. Elec., Sept. 15. 

Boyer.—An illustrated article on electrical exhibits of firms other 
than French.—Cosmos, Sept. 8. 

An illustrated article on exhibits of Keiser & Schmidt, Berlin.— 
Elek. Anz., Aug. 30. 

An article on exhibits of cable manufacturers.—Elek. Anz., Sept. 2. 

An illustrated article on the searchlights and lighthouse of the 
Eiffel Tower.—La Vie Scient.; El’ty, Sept. 19. 

An illustrated article on engines exhibited by Sulzer Bros.—Lond. 
Elec. Rev., Sept. 14. 

Illustrated articles on the Nernst lamp exhibit—Elec. Rev., Sept. 
19; West. Elec., Sept. 22. 

A continuation of the well-illustrated serial, giving descriptions of 
machine sets exhibited by German firms.—Lond. Elec. Sept. 14. 

A well-illustrated description of exhibits of Schuckert & Company. 
—Zeit fiir Beleucht., Aug. 30, Sept. 10. 

De Morster.—An illustrated description of machines exhibited by 
the Oerlikon Company.—Revue de l’Elec., Sept. 15. 

An illustrated description of an electric locomotive, exhibited by 
Schneider & Conmpany.—L’/nd. Elec., Aug. 10. 





New Books. 
Our New Prosperity. By Ray Stannard Baker. New York: 
Doubleday & McClure Company. 267 pp. Price, $1.25. Cloth, 
illustrated. 


The period of prosperity which dawned upon this country in 1897 
and which, we are happy to say, still continues, is very strikingly 
delineated in this compact little volume. It is a mass of data and sta- 
tistics, but they are not repellant. On the contrary, Mr. Baker has 
set them forth most attractively, and has accompanied his always 
lucid text by some very clever drawings in which the comparative 
figures are shown graphically. Although the tide of prosperity has 
broadened and deepened, Mr. Baker does not wish his readers to 
think that it must always be so, for out of the very facts he 
elucidates come undue expansion and overtrading. Still, the admoni- 
tion to be prudent, while it will serve a useful purpose, can by no 
means check the career of the United States as a world trade power, 
and it is remarkable that, if anything, seasons of depression compel 
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our manufacturers and merchants to push exporting more than do 
such halcyon days as those which are Mr. Baker’s encouraging theme. 





ELEMENTS DU CALCUL ET DE LA MESURE DES CoURANT ALTERNATIFS. 
By Omer de Bast. Paris & Liege, 1900: Ch. Beranger. 190 pages, 
75 illustrations. 

This little book is an extract from the course in electricity of the 
Industrial School of Liege, and is designed to give in a condensed 
form the principles and methods of calculation and measurement of 
alternating currents. The author has particularly limited his ex- 
planations and demonstrations, as well as the working out of ex- 
amples, to such methods as are intelligible to those whose mathe- 
matical preparation would be unequal to the task of following similar 
demonstrations in which differential and integral calculus is em- 
ployed. It is for this reason that it will, no doubt, be welcome to 
many who have, in the past, found the way to progress blocked when 
undertaking to handle alternating current calculation. 

In the part relating to the relation between the electrical values in 
alternate current circuits, the author treats successively of the graph- 
ical representation of such values, the dependence of the difference of 
potential and of current strength between two points in a circuit, the 
energy relations of the current in different parts of the circuit, power 
factor, etc., and also of polyphase combinations. 

The final chapter of this part will be found particularly useful to 
the student, as the author has here assumed a number of problems 
and worked them out in detail in order to show the manner in which 
the laws previously explained are applied in practice. 

The second section of the book treats of the measurement of alter- 
nating values, including both the current strength, quantity, difference 
of potential, power and energy. Here we find short descriptions of 
the principles underlying the various measuring instruments em- 
ployed in practice. 

Intended merely as a students’ manual, there is much, of course, 
which the author is barely permitted to touch on, but as he makes no 
pretension to an exhaustive treatment of the subject, it would not be 
fair to criticize him from that standpoint. We can recommend the 
book as giving, in a brief compass and in a simple manner, the main 
principles indicated by its title. 


Notes From the Chicago Automobile Show. 





A detailed account was given in these pages last week of the lead- 
ing events at the Automobile Show in Chicago, accompanied by some 
notes on the exhibits. The affair was continued during last week in 
overflow fashion. Some further notes follow: 

The Chicago Automobile Club kept open house to visiting devotees 
of the art at the Victoria Hotel. 

An able corps of judges and experts were provided. The electrical] 
expert employed by the Jnter Ocean was William D. Ray. The other 
experts in charge of tests were Leland L. Summers, Cleveland; Prof. 
John E. Sweet, Syracuse, N. Y.; Prof. Henry Crew, Northwestern 
University; H. M. Brinckerhoff, assistant general manager Metro- 
politan Elevated Railroad; Prof. P. M. Chamberlain, Lewis Institute ; 
Prof. C. V. Kerr, Armour Institute; R. H. Pierce, electrical and me- 
chanical engineer. 

A. B. Holson, inventor of the electric motor and gearing for auto- 
mobile purposes, 42 River Street, Chicago, was at the exhibition. 
Mr. Holson states that several orders for apparatus of this type 
have been received. In this arrangement: the motor is placed in the 
centre of a bevel gear and pinions on each end of the motor shaft 
mesh with the gear. 

Exhibitors claimed that the carriage manufacturer who is going 
into the automobile business was very much in evidence. There 
were, however, also a number of carriage dealers on the lookout for 
agencies, and such were, of course, encouraged. 

The General Electric Company exhibited a device known as the 
Lemp steering check, to be applied to the steering handle of automo- 
biles and give steadiness in steering. It consisted of a dash-pot ar- 
ranged in a small case surrounding the steering head. 

A well-known agent of a well-known storage battery extensively 
used by exhibitors made a complaint that is rather unusual and illus- 
trates very well the condition of that part of the industry that is really 
doing the business at the present time. “The trouble with me,” said 
he, “is that I’m located in a rather uncomfortable place, right adjoin- 
ing these two electric vehicle companies at this exhibition. One com- 
pany is after me all the time to know why we don’t ship it batteries 
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faster on the orders it has placed, and I’m hardly on speaking terms 
with the representatives of the other company since the show began, 
because they think we ought to let them have the batteries we have 
here on exhibition to fill the orders it has placed with us. Our troubles 
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FIG. I.—STANHOPE IN LADIES’ RACE. 


are with getting out orders fast enough rather than in selling bat- 


teries.” 


The National Automobile & Electric Company, of Indianapolis, 


made no exhibit, but was represented by L. S. Dow, president; A. C. 
Newby, vice-president, and Robert Martindale. 


The natural and general call for historic and experimental ma- 
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chines brought out three vehicles—all electric, and all to present eyes 
ridiculously small and light in weight, considering the load they had 
to carry. One carriage seating four persons dos-a-dos had running 
gear about the weight of an ordinary two-seated farmer’s buggy. 
The battery box was not large enough to be noticeable, and we pre- 
sume the experimenters with the rig found it not large enough to be 
useful, either. It was equipped with a Perret laminated field motor, 
with double reduction gears to the axle. There were also two tri- 
cycles, seating two passengers, and fitted with solid-tire, direct-spoke 
bicycle wheels. These vehicles were the property of the Columbia 
Perambulator Company, and were built in 1890. 

The runabout of the Hewitt-Lindstrom Motor Company proved 
the most speedy electric vehicle at the Chicago meet. Mr. Charles 
Lindstrom won the gold medal for the one-mile race for electric ve- 


This was done with a power consumption of 80 am- 


hicles in 2:34. 
On the 


peres at 110 volts, against a strong wind on the homestretch. 
backstretch, with the wind, the power required was, of course, less. 
Mr. Lindstrom claims to have made a mile on a hatd macadam road 
in 1:58, with energy consumption of 55 amperes at 112 volts. A bat- 
tery of higher voltage than ordinary is used by Mr. Lindstrom, as will 
be seen from the figures just given. The runabout is a light vehicle, but 
has a heavy battery and two 2'4-hp motors, so that the weight is 
brought up to 1850 Ibs. Mr. Lindstrom says he is building a vehicle 
that will make 45 or 50 miles an hour, as he believes in the advertising 
value of speedy vehicles. The other vehicles exhibited at the Chicago 
show were types fully described and illustrated in the ELecrricaL 
Wor_pd AND ENGINEER of July 14, 1900. 

The stanhope exhibited by Strong & Rogers, of Cleveland, Ohio, 
and illustrated in Fig. 3, was awarded a diploma for the carriage 
most complete and handsome in detail. This stanhope weighs 1750 
Ibs., of which 700 Ibs. are in batteries. Forty cells of Willard battery 
are used. In a neat case bound in goatskin, just behind the dash- 
board, are a combination ammeter and voltmeter, a cyclometer elec- 
trically operated from the front axle, and a clock. An incandescent 
lamp is placed just above this case to throw light down on it. The 
The steering and controller 


cushions are covered with fine goatskin. 
The controller is pro- 


handles are pearl-trimmed with silver mount. 
vided with electric-brake contacts, so that the motion of throwing to 
“off,” if continued, will put on the electric brake. The electric brake 
is simply the motor working through a resistance, and is intended for 


Fic. 2.—ExXHIBITS AT THE CHICAGO AUTOMOBILE EXPOSITION. 





z 
, 
f 


























Ocroser 6, 1900. ELECTRICAL 


A brake directly on the wheels can be worked 
Another foot lever throws 


ordinary service stops. 
by foot in case the pinion should break. 
the fields in parallel on any one of the three speeds afforded by the 
controller, thereby giving practically six speeds. The controller and 
brake rheostat are nickel-plated and put under the seat, but carefully 





FIG. 3.—A NEW STANHOPE. 
sealed off from the battery. The alarm bell is operated by a push 
buttom in the steering handle. 
pensating gear put inside the large gear wheel. 
very favorable impression. 


A single motor is used, and the com- 
The vehicle made a 





FIG. 4.—FIRST PRIZE, PRIVATE OWNERS. 


The electric vehicle races for Saturday, Monday and Tuesday of 
the meet resulted as follows: Five-mile manufacturers’ race for elec- 
tric vehicles—First prize, Hewitt-Lindstrom Motor Company; séc- 
ond prize, same company; time, 15:15 4-5. Special ladies’ race, two 


miles—Miss M. A. Ryan, first; Miss Jeanette Lindstrom, second, both 
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in Hewitt-Lindstrom vehicles; time, 6:43 2-5. 
electric vehicles of standard type—Alfred F. 
Clark, second, both in Woods vehicles; time, 3:22 1-5. Two-mile 
merchant-delivery race, taken by Hewitt-Lindstrom Motor Company, 
no contestants. Won by Miss 


Special race, one mile, 
Leopold, first; Bruce 


Five-mile ladies’ race, free for all 
Jeanette Lindstrom; time, 12:41 3-5. 

The stanhope belonging to Mr. J. Wesley Allison, vice-president of 
the Woods Motor Vehicle Company, Chicago, which took the first 
prize in the parade for private owners as being the most elegant turn- 
out, is illustrated herewith. 
man. The main features in design are apparent from the cut, Fig. 4, 


It is a stanhope, with rear seat for foot- 


and it is not necessary to describe it further in view of the now well- 
known character of this company’s work. 


a 


The™Hatch Electric Smelting Furnace. 


Visitors at the convention of the Northwestern Electrical Associa- 
tion at Waupaca, Wis., last June, will recall the paper read by Mr. 
F. E. Hatch, of Green Bay, Wis., on electric smelting, and the small 
model exhibited by the author at that time. We are now enabled to 
present further and more detailed information as to this process of 
smelting and the practical results attained. The general principle of 
this smelting furnace is that of putting the raw ore in a closed 
cylinder with carbon bars heated by the current arranged around 
the lining of the cylinder, the cylinder being revolved and the carbon 
bars being cut in and out of circuit as the cylinder revolves, so that 
no current passes through the ore. Fig. 1 shows the furnace open 
with one end removed, and Fig. 2 shows the furnace with the end 
bolted on but with the hole in the centre open for charging and for 
the escape of gases while roasting preliminary to smelting. As can 
be seen in Fig. 1, the interior of the furnace has seven sets of carbon 
bars, each set of bars forming one side of a polygon, there being ten 





FIG, 


I.—ELECTRIC SMELTING FURNACE, 


bars in each set. These ten bars in each set are both electrically aud 
mechanically in parallel, and each set is electrically independent ot 
the other sets. Only one set of carbon bars is connected in circuit at 
one time. 


1 and 2, at the rate of one complete revolution every two minutes. 


The furnace is revolved on the rollers, seen in both Figs. 


The furnace is filled about one-third full of ore, and is revolved in the 


direction of the hands of a clock, as seen in Fig. 1. Projecting 
radially from the casing of the furnace are seven pairs of switch 
blades. Each pair is connected to the set of carbon bars nearest to it 
inside the furnace. As the furnace revolves clockwise the set of car- 
bon bars which are in the position marked L in Fig. 1 are made live 
by the contact of the switch jaws of its set with the heavy stationary 
brushes mounted on the pillar at the right. As soon as the furnace 
revolves far enough so that the section just mentioned is cut out the 
next section above it is cut in, and so on—one section always being in 


circuit. A current is passed sufficient to bring the carbon up to a 


white heat. 
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The object of such a rotary arrangement of furnace is manifold. 
By the revolution of the drum the heat is more evenly distributed to 
the ore, and overheating and volatilization of some portions of the 
ore has been avoided. The passage of current through the ore itself 





FIG. 2.—-ELECTRIC SMELTING FURNACE, 


is done away with, and by doing this a great deal of uncertainty is 
avoided as to the degree of heat. The ore is constantly being stirred, 
so that the action is more even on the mass. Many failures in electric 
furnace work, as well as poor results in ordinary smelting of lead and 
zinc ores, are due to inability to control the heat, and to the overheat- 
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FIG. I.—IGNITER OUTFIT. 


ing of some parts of the mass without sufficient heat in the other 
parts. The present furnace has been successfully tried, Mr. Hatch 
says, on refractory lead and zine ores, which require a furnace whose 
degree of heat can be regulated exactly, because the metals volatilize 
at a very low temperature, and overheating causes a loss of metal. 
In the furnace illustrated the carbons are I by 2 ins. in section, and 
contact is made with them by I-in. copper bolts. They rest on the 
firebrick lining of the furnace, and are spaced 2 ins. apart, so that 
the ore falls down between them as well as on top of them, and has 
good opportunity to absorb heat. Channels are provided under the 
carbons in the firebrick lining for the smelted ore to run into, and 
from these it is drained occasionally. The case of the furnace is of 
boiler iron. The furnace is 4 ft. outside diameter and 3 ft. inside 
diameter, 5 ft. long outside and 4 ft. long inside. 

The current taken is 600 amperes at 10 volts, or 60 kilowatts. The 
furnace will smelt 3 tons in 3 hours—2 hours being taken to roast the 
ore and 1 hour to smelt it. The roasting is done at a temperature of 
about 1000 degs. F. on refractory Galena lead ore tested, and it is 
then raised to 1500 degs. F. to smelt. With energy at I cent per kw- 
hour, Mr. Hatch figures that the cost per ton for smelting is $1.50 
against $6 to $8 for smelting direct with coke in the ordinary way. 

Mr. Hatch, who is the inventor of the process, and president of the 
Hatch Electric Smelting Company, of Green Bay, Wis., says that his 
company has contracts for forty furnaces, thirty of which are for a 
Canadian mining company which has investigated the apparatus. 
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A New Electric Igniter for Gas Engines. 





The accompanying cuts illustrate a new form of sparking ap- 
paratus for internal-combustion engines. The device is as well 
adapted for use on automobiles and other small motive powers as 
upon large gas engines. The construction of the sparking plug is pe- 
culiar from the fact that both sides of the circuit are insulated. This 
double insulation greatly lessens the liability to short circuits, and 
will recommend the plug to those users of internal-combustion en- 
gines who have experienced the annoyance of a failure in the igniting 
apparatus. As seen in the illustration, the sparking occurs between 
two metal points which are set in the leading-in conductors. These 
points are made of solid platinum, and the rods into which they are 
set are made of steel. The insulation of the plug consists of a porce- 
lain tube lined with asbestos, the steel leading-in rods fitting tightly 
within this lining and being held in place by a head at one end and 
lock nuts at the other. The tubes have a shoulder about midway 
which secures them in place, while the insulation is further increased 
by the introduction of mica washers at either end of the leading-in 
rods. In connection with the plug, a small induction coil of the vibrat- 
ing contact type is used, a battery of four dry cells being more than 
sufficient to operate the apparatus. A novel arrangement of the cells is 
employed in this system. These cells are placed in a box, all con- 
nected in series. When the apparatus is started, four of the cells are 
connected to the primary of the induction coil, and as the cells fall off 
the connection can be easily changed so as to include five, six or more 
cells. The cells which are partly exhausted are thus used up. This 
arrangement is called the “New Standard Autogas Battery.” The 
“New Standard” dry cell is used in connection with the device, and 
gives admirable results. This cell, which is one of the best known on 
the market, is made of a standard cylinder shape and size, the eight 
cells being enclosed in a box taking about one-half cubic foot of 
space. This type of battery is also set up with four cells, one-half 
the width of the larger size, and is called “Autogas No. 2.” 


FIG, 2.—THE PLUG. 


The circuit of the igniter is made by means of a fibre insulated key 
that is readily applied to any type of engine. It is operated by a cam 
attachment on the shaft of the engine, enabling the engineer to obtain 
the spark at any desired point of piston stroke. The system has been 
invented and perfected by William Roche, and the apparatus is made 
by him at his New York factory. 





Demand for Telegraphic Appliances in Turkey. 





Vice-Consul-General Albert sends from Constantinople, Sept. 5, 
1900, a letter from Consul Norton, of Harput, in reference to the bids 
for supplies to be presented this month to the director of the Turkish 
postal and telegraphic service. The material is required in the con- 
struction of a new telegraph line. 

One of the leading firms of Constantinople, says Mr. Norton, is 
desirous of securing quotations from a first-class American house to 
use in this competition. The telegraphic supplies which it has hith- 
erto furnished the Ottoman authorities have been of English and 
German manufacture. The firm feels that the time is ripe for Amer- 
ican material of the character in question to enter the Turkish mar- 
ket, with a fair prospect of success. Quotations should be received 
by Oct. 10, though a delay of a week or two will perhaps not prevent 
consideration, as the date for final reception of bids is frequently 
postponed a fortnight or more. The house requesting these figures 
is reliable, and there will be no delay in payment. 

















Octoser 6, 1900. 


The articles required are: 


Galvanized iron wire of 5 millimeters (0.177 in.)....... kilograms 532,800 
Galvanized iron wire of 4 millimeters (0.156 in.)....... sy $133,500 
Large insulators, with iron accessories............+++eee+ pieces 40,725 
Small insulators, with iron accessories..........s.eeeeee08 ” 20,000 
Large insulators, with iron accessorieS...........s+e+eeeee8 % 2,225 
Large insulators, with iron accessories........0-+.see+e00. er 7,000 
Posts, made after the Siemens pattern.............--+045 number 1,000 
Posts, made after the Siemens pattern..............06+- = 200 


Drawings and full descriptions (in French) of these articles are 
filed for reference in the Bureau of Foreign Commerce, where they 
can be examined by interested parties. 

Offers are to be sent to M. Edouard Zanni, Haratch Han, Stam- 
boul, Constantinople (open mail, via London). Correspondence may 
be in English, but should be preferably in French. Prices should be 
expressed in francs (19.3 cents), and should be c. i. f. Constantinople, 
i. e., packing, freight, insurance, and all charges (except customs 
dues) paid to Constantinople. Payment will be made by draft on 
London or Paris, immediately on receipt of goods. Quotations should 
be received at Constantinople by Oct. 10, or as soon thereafter as 
possible. In case of acceptance, a formal contract will be made at the 
United States consulate-general. The material will be furnished in 
several lots. Three months’ notification will be given of the time for 
receiving each separate lot. 
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Pocket Volt-Ammeter. 





The volt-ammeter shown in the accompanying illustration is one 
of a line of pocket instruments for testing storage and primary 
batteries, made by Louis M. Pignolet, 78 Cortlandt Street, New 
York City. These instruments are furnished in various ranges, and 
are useful not only 
for testing batteries, 
but for ascertaining 
the condition of tele- 
phone, annunciator 
and other battery cir- 
cuits, and for locat- 
ing faults, grounds, 
poor connections, etc. 
The instruments are 
of permanent magnet 
type and are very 
dead beat. Each is 
calibrated individual- 
ly for horizontal posi- 
tion and its scale is 
made by hand. A 
mirror is provided to 
secure accuracy in 
making readings. The 
magnets are of special 
steel from one of the 
best foreign makers 
and are carefully 
treated to insure per- 
manency. The instru- 
ments are constructed 
in a thorough manner, with jewel bearings and carefully ground and 
hardened steel pivots, no pains being spared to make the instruments 
durable and reliable. The case is handsomely polished and nickeled 
and is 3 ins. wide by 5 ins. long. 































































































POCKET VOLT-AM METER. 





The Kansas City Special. 





With regard to the train facilities from the East to the Kansas City 
convention of the American Street Railway Association, it is now an- 
nounced that a special will be run from New York City which will 
be only one night on the road. It will leave New York at 10 a. m. 
on Sunday, Oct. 14, and will arrive at Kansas City at 9.30 p. m. on 
Monday, Oct. 15, making the trip in the fast time of 36 hours. It is 
now in order for all those who have not secured accommodation to 


1,174,611 Ibs. 


$294,314 lbs. 
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do so at once. The party promises to be large and representative, and 
the convention will be one of the best in the long history of the asso- 
ciation. The committee in charge would respectfully urge that all 
who take the train at New York, or stations on the New York Cen- 
tral & Hudson River Railroad, communicate with Milton C. Roach, 
general Eastern passenger agent, New York Central & Hudson River 
Railroad, 1216 Broadway, New York, stating exact accommodations 
required and from what point. The committee consists of H. H. 
Vreeland, chairman; Jas. H. McGraw, 120 Liberty Street, New York; 
Chas. W. Price, Park Row Building, New York; T. C. Martin, 120 
Liberty Street, New York, for New York; Chas. S. Clark, 8 Oliver 
Street, for Boston. 





Ward Leonard Motor-Starting Rheostats Abroad. 





The accompanying illustration shows one of seven rheostats fur- 
nished to D. Bruce Peebles & Co., Leith, Scotland, by the Ward 
Leonard Electric Company, Bronxville, N. Y. These rheostats are 
designed to start 100-hp 250-volt motors. German silver resistance 
is employed, and is attached to the back of the slate. The cast-iron 
box is then placed and sealed against the slate, and then filled with 
dry sand to absorb the heat generated 
in the resistance strip during the pe- 
riod of starting. 

The manufacturer calls attention to 
some of the principal features of the 
apparatus. They may be enumerated 
as follows: 1—All wearing contact 
parts are of cast brass and made re- 
movable from the face of the front 
without disturbing any of the internal 
connections. 2—In the position of 
short-circuit, the armature current 
has a path through two terminal lugs, 
thus avoiding the possibility of heat- 
ing of the switch pivot or contacts 
while in normal running positior. 3— 
This instrument will stand for fifteen 
seconds without injury, 100 per cent 
more current than the normal torque of the motor. 4—The resist- 
ance being entirely enclosed, the possibility of molten metal setting 
fire in case of a burn-out is entirely eliminated. 
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MOTOR STARTING RHEOSTAT. 
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A New Shelby Lamp. 





We illustrate herewith a new type or form of incandescent lamp 
which has been specially designed to produce a high candle-power in 
its lower hemisphere, with an even distribution from the horizontal 
to the vertical. 

The filament is of a double oval coil. The bulb, with a flattened 
end, is arranged so that the light passes through it nearly at right 
angles. This new type of lamp is made by the Shelby Company in 
both the tipped and tipless form, the tipless bulb having a slight ad- 
vantage over the tipped in the maintenance of candle-power from the 
horizontal to the vertical. 

The following table is furnished us as showing accurate readings 
of the tipless bulb lamps in various positions, giving a comparison of 
two other forms of filament which are in general use: 


























0 | of | wat | oe | oh@ | of 
“es Se Eft Sr gfe | $23 

~ a VY an en A an ie 
gat ad ans a7 aay aor 

Form oF Lamp. ~ n a = saad ik 
Oi a le Oe Oe | Oh 
O}/Migo|/H# lu; Sl uo l/B@l/ol1&@io|a 
Shelby coil (new type) 16 | 3.5 16.10 3.47 16.6 3.37 16.5 3.33)15.5 | 3.61 14.90) 3.7 
Anchored Filament... 16 | 3.5 13.75, 4.14, 14.6 3.83 11.7) 4.78) 8.7 | 6.43 7.08) 7.9 
Double Filament...... 16 | 3.5 13.20) 4.92) 14.0 4.00) 12.0) 4.66) 7.9 | 7.08) 4.8 /11.6 


The makers emphasize the efficiency of the different types at dif- 
ferent angles, and say: “It is to be noted that efficiency, as well as 
candle-power, is the same in all lamps from horizontalgtings. The 
data in the table was arrived at by bringing each lamp to 16 candle- 
power when rotated at 180 r. p. m. on the horizontal, and at this volt- 
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age the measurements in the other directions were taken. Especial 
attention is called to the mean spherical candle-power, it being in the 
Shelby lamp higher than the mean horizontal. Attention is also 
called to the efficiency of each of the different forms of filaments go 
degs. below the horizontal or vertical. The double filament, it will be 
noted, has over three times the watts per candle-power as on the hori- 
zontal, and the anchored oval filament, over double, whereas the 
Snelby new type carbon increases only .2 watt per candle-power.” 

The Shelby Electric Company in designing and advertising the 
new lamp does not pretend to force vertical measurements as a stand- 
ard measurement, but claims that heretofore sufficient attention or con- 
sideration has not been given to vertical distribution, and claims that 
the oval anchored filament lamp, as well as the double filament lamp, 
show designs for mean horizontal advantage only, the reason for this 
being that in the past specifications of various different associations 
have brought special stress upon such measurements. 

In setting forth its ideas as to the value of vertical distribution, 
the Shelby Electric Company calls attention to the following facts: 
That light travels in direct rays; that lamps are almost invariably in- 
stalled above the head of a standing or sitting person; or, in other 
words, above the horizontal line of vision, with the bases upward so 
that direct rays which fall upon an object beneath are from the lower 





TIPLESS LAMP WITH NEW TYPE FILAMENT, WITH READINGS. 


hemisphere of the lamp. In considering reflection, there are also a 
few facts to be taken into consideration. As shown in the above, 
Shelby lamps have as much light to reflect as any other type. Where 
walls and ceiling are depended upon as the reflecting surface, the 
absorption should be taken into consideration, also decrease of rays 
by the inverse square of the distance. It should also be remembered 
that the line of reflection is equal to the line of incidence. Whereas, 
the above points do not apply, to a certain extent, where good re 

used, it must be admitted by all light experts that re 


flectors are 
flected light, in many cases, is not the best. General illumination 


should also be considered, which the average reflector interferes with, 


causing shadows and dark spots, which is not good or practical illu- 


mination. 
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The Shelby Company also remarks: “The reflector lamp, introduced 
again recently in this country, meets with the same objection as the 
reflector—with many others added to it—regarding cost, etc. Since 
other light is necessary in connection with reflector lamps, for gen- 
eral illumination, we contend that illumination from the reflector 
lamp even at 114 watts per candle-power in the direction in which the 
light is thrown, is extravagant illumination, as the so-called 34-cp re- 
flector lamp costs the user 50 watts of current per hour to illuminate 
one spot, with an additional cost of other light for general illumina- 
tion. If it were true that the direct rays used from an incandescent 
jamp are those emanating from the vertical or near it, why should 
not the efficiency of such rays which are used and which are the most 


useful, be considered ?” 





The Sterling Electric Company’s Motors. 


We herewith illustrate the %-hp direct current motor manufac- 
tured by the Sterling Electric Motor Company, Dayton, Ohio. In- 
stead of following the usual custom of developing simultaneously a 
number of sizes of motors, or, as commonly expressed, building a 
line of motors, this company has adopted the rather unusual idea of 
perfecting but one size of frame and building that size in large quan- 
tities, thus securing the many advantages which come with the 
rapid duplication of parts by a system of special tools, jigs and 
gauges. Among the advantages claimed for this system is the high 
degree of excellence in all the small details of workmanship and 
material, obtainable only by the closest personal direction of the 
work such as is impossible where a large number of sizes are being 
built in the same shop. 

This frame when wound for % horse-power at the rather slow 
speed of 1200 r. p. m., is well suited for belting directly to line shafts 
or to many types of machines without the use of gears, countershafts 
or other speed-reducing devices. These motors are furnished wound 
for the following speeds—giving in each case power in proportion to 
the speed—z250, 600, 900, 1200, 1500, 2000 r. p. m. They are wound 
for any of the standard voltages. Another novel feature of the com- 
pany’s plans is to carry in stock armatures and fields coils for all 
speeds and voltages, which they furnish when required, to any cus- 





STERLING MOTOR. 


tomer in exchange for those sent with the motor when sold, enabling 
the customer to change either the voltage speed or capacity of his 
motor at any time at a merely nominal cost. 

The company was guided in the selection of size by the fact that a 
very large percentage of machines and tools of all kinds which are 
now being equipped for electric driving require motors within the 
capacity both in speed and power of the frame chosen. It is also 
claimed that a close study of the subject of direct driving enables the 
makers to adapt their motor to any machine within its capacity in 
the most efficient manner by furnishing their motors either shunt, 
compound or series wound and with or without special regulators, as 
the conditions of the case may demand. 

The most striking feature of the design is its extreme simplicity, 
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there being but one field core, which is set into the lower part of the 
cast-iron yoke; the upper pole piece is formed in the yoke ring. The 
armature is machine wound directly on the core in overhanging 
slots, the wire being wound directly from the wiremaker’s spool with- 
out hand labor. The wire is confined in the slots by strips of bamboo 
driven in endwise after the winding is complete; this novel method 
is said to give an extremely handsome finish to the armature, aside 
from insuring great safety. 

The bearings are phosphor bronze sleeves held in cast-iron boxes 
which contain the usual oil well and rings. These cast boxes swing 
on a ball-shaped seat in the motor heads, and are thus self-aligning. 
When it is desired to mount the motor on a side wall or ceiling, or in 
any but a vertical position, the boxes may be turned in these seats so 
as to bring the oil wells at the bottom, and no other adjustment is 
necessary. The motor heads are centred and retained in position ta 
the frame of motor by three stud bolts, and serve to close entirely the 
moter ad protect the coil and armature. The motors are mounted 
On Siiuimg Gases, the edges of which are turned up to form an oil pan 
which is designed to catch any oil which might run over from filling 
the oil wells. The company reports that its business plan and ma- 
chines have met with favor which surpasses its expectations. 





A “‘Cornish Cycle” Engine. 


The Fuller Companv of Detroit, Mich., has designed a double- 
acting engine combining the advantages of both double and single 
acting types. This engine is set vertical and has the usual cylinder, 
piston, rod, crosshead, guides, connection rod and double cranks of the 
double-acting engine, but the operation of the steam on the piston is 





“CORNISH CYCLE” ENGINE. 


entirely different, the so-called “Cornish cycle” being used, and it is 
the only engine of the type made in America for high speed. 

The high-pressure steam is admitted to the top of the cylinder 
only. After having done its work there, it is transferred below the 
piston by the valve establishing equilibrium between both ends of the 
cylinder, and closing at the proper point on the up-stroke of the pis- 
ton, to prevent any tendency of connections leaving the crank-pin. 
On the down stroke the steam is exhausted to the atmosphere, or to a 
condenser, where the vacuum forming under the piston removes the 
back pressure. Thus the piston at all times, whether working con- 
densing or non-condensing, exerts a downward pressure on the 
crank pin, which enables the engine to run noiselessly at high speed. 
The stuffing box of the piston rod is in the open space between 
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cylinder and crank case, and being on the low pressure side of the 
cylinder, can be quite slack and free from friction. The engine is of 
the enclosed type, with splash lubrication, which offers so many ad- 
vantages at high speed. The Rites single-weight governor is fitted 
and will regulate within 2 per cent. The engine is built of the best 
material. It is made with single or double cylinders, compounded 
if desired, and is adapted to any service where a _ noiselessly, 
high-speed engine is required. These engines have large doors in the 
crank case, both front and back, and when these are removed, all 
parts are as accessible as the parts of any ordinary open engine. They 
are especially suitable for hard work in dirty and dusty places, where 
ordinary engines would suffer in their moving parts from such dirt 
and dust. 

Owing to the absence of knock, it is said, the bearings and brasses 
wear a much longer time, never requiring “taking up” or adjusting, 
the engine working noiselessly until brasses are worn through, and 
can then be removed and replaced at as low a cost as those of any 
double-acting engine. 


Portable Fire Alarm Apparatus. 





HE recent sudden and disastrous fires covering large areas, such 

T as that at the North German Lloyd piers in Hoboken, suggest 

very emphatically the necessity of using a fire alarm system 

that should be at once more flexible and sensitive than those hereto- 

fore in vogue. The subject is so important as to lose its commercial 

aspects when viewed aright, and yet to enlist prompt support for im- 
provements in that specific direction. 

Fig. I represents the Montauk portable fire detector, which 
consists of a reel of Montauk fire-detecting wire, a 6-in. gong and the 
necessary dry battery all mounted, as shown, in a suitable wooden 
case, connected and ready for “business.” 

Montauk wire, as has often been explained, is virtually two wires 
under one cover. The central wire, forming one side of a circuit, has 
a thin coating of fusible metal; over this is an insulating cover, 
wound spirally around which are about a dozen fine wires; these 





FIG. 1.—-PORTABLE FIRE DETECTOR. 


form the other side of the circuit; an outer insulating wrapper pro- 
tects the whole. Montauk wire looks like any other insulated wire, 
and, being flexible, can easily be led around and over piles of inflam- 
mable material, and, when so distributed and properly connected, 
serves as a fire protection unexcelled. 

A few seconds after heat equivalent to that of a match comes into 
close proximity to a strand of Montauk wire, the soft metal coating 
on the central wire fuses, and, according to a natural law, expands; 
having no room for expansion otherwise, it forces itself through the 
intermediate insulation and necessarily touches some one or more of 
the fine wires, thus establishing a connection, or “short circuit.” It is, 
therefore, self-evident that unreeling 100 ft. of fire-detecting wire is 
similar to distributing many times that number of thermostats. 
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“Distributing thermostats” down on the floor and around and over 
inflammable material is a decidedly new departure, and commends it- 
self to those who are familiar with the service afforded by the ordinary 
thermostat located on the ceiling. A fire-detecting wire in the imme- 
diate vicinity of flame will give an alarm considerably before the tem- 
perature of the room is raised to the thermostat alarm-point. For 
exposed and similar locations the advantage of a device, such as the 
Montauk portable fire detector, is considerable. 

If goods are placed in a room or building and it is desired to pro- 
tect them from fire or have an immediate alarm given if a fire should 
occur near or in the goods, the Montauk fusible detection wire is 
unwound from the spool and freely spread and disposed about, around 
and over the goods or about the room near the goods as much as it 
is desired to fully protect the same at all points. The circuit is open 
in the wire and in the spool, and so long as there is no fire it will re- 
main open, indicating everything is all right; but. the instant undue 
or dangerous heat occurs near to the Montauk wire, which would 
tend to and might produce a flame or fire, the fusible coating is ex- 
panded, closing the circuit and instantly sounding the bell or alarm. 

For locations where protection more complete than that afforded 
by a single portable set is desired, there has been designed a “combi- 
nation set.” This consists of several reels, battery and gong mounted 
and connected together into one “portable system.” If desired, con- 
nection may be made to an annunciator, each drop representing one of 
the reels. 

This comprehensive arrangement can cover and protect an im- 
mense area. Suppose a cargo of cotton or other inflammable mate- 
rial is of necessity stored upon a dock, and fire protection is desired 
for the night. A “combination set” can be located at some point of van- 
tage and its sensitive strands or “fire nerves” distributed 
liberally all through the merchandise in a moment’s 
time; if fire breaks out, or by any means dangerous heat 
is generated, warning will be immediate. 

The permanent reel is designed, as its name implies, 
to be fastened to the interior walls or other support of 





FIG, 2,——-REEL OF FIRE DETECTING WIRE. 


buildings or docks, etc. The actual terminals may be connected to 
trip an annunciator drop or ring a local gong, or both. Further con- 
nections can easily be made so that fire warning can be simultane- 
ously announced to the city or other main fire department. 

If the reel is connected to an annunciator drop, many reels may 
be placed on one system, and the annunciator, although in the office 
or some other place distant from the farthest strand of wire, will 
give not only the announcement of fire’s outbreak, but its location. 
These reels are made to hold from 300 ft. to 1000 ft. of detecting wire. 

It must be uriderstood that the use of such detecting wire, as above 
described, is only one of its many utilities. Montauk wire is a service 
wire, and is a convenient design of duplex conductor for all kinds of 
low potential service work. Its decided and striking peculiarity, long 
since familiar to the electrical trade, is that every infinitesimal point 
is a thermostat. The wire may have been doing ordinary work for 
years, but a few seconds after heat equivalent to that of a match 
reaches it, the resulting short-circuit will, through the medium of 
bell or annunciator drop, call out the alarm. 

The Montauk Multiphase Cable Company, which controls the pat- 
tents and manufactures the various Montauk fire-detective devices, 
will be pleased to furnish those interested with full and complete 
descriptive matter and samples of the wire. Its office is in the Ameri- 
can Surety Building, 100 Broadway, New York. 
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A Marine Generating Set. 





In the design of the generating set illustrated herewith the features 
of compactness, accessibility, economy and stability, with consequent 
lightness of parts, and ability to maintain an excessively high rate of 
speed during a long period, have been most carefully developed. The 
engine is two-cylindered, the cylinders having their axes parallel, 
and being contained within the same casting. The diameter is very 
large relatively to the stroke, the size represented here being 9-in. 
cylinders with 5!4-in. stroke. The valves, which are of the piston 
type, are two in number, placed in spandrels between the cylinders, 
and actuated from a yoke below, which in turn receives its motion 
through a rocker arm from the eccentric. 

The valves, which operate in unison, are so designed that steam is 
coincidentally admitted to the top of one cylinder and the bottom of 
the other. The motion of the pistons is transmitted through large 













MARINE GENERATING SET. 


piston rods to slipper crossheads, and thence through marine-type 
connecting rods to the double crank below. 

The crank pins are set at an angle of 180 degs., so that the vertical 
motion is balanced, one crank moving upward as the other moves 
downward. This feature is instrumental in the securing of a high 
rotative speed. 

The cylinders are supported upon four heavy columns, as shown, 
the rear columns supporting the guides for the crossheads, and all be- 
ing securely bolted at the bottom to the very substantial bed casting. 
This bed carries three main journal bearings, brass bushed in their 
lower halves, and provided with continuous oiling devices in connec- 
tion with oil receivers beneath. The interior of the bed forms a 
basin, which collects all drip from water or oil. 

The regulator is of special construction, and arranged to operate 
the valve in such a manner as to regulate the point of cut-off for all 
loads. It is exceedingly powerful, although sensitive to very slight 
changes in speed. The connecting rods and crossheads are of forged 
steel, the cylinders are thoroughly lagged, and an oil tank is mounted 
upon each end of the cylinder casting, and provided with individual 
sight feed oilers, and connections to the various bearings. 

The generator, the armature of which is coupled to the engine 
shaft, is carried upon a continuation of the engine base, and is of 
the six-pole type with outboard ring oiler bearing. Its capacity is 
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40 kilowatts at 425 r. p. m. (the speed of the engine). The field ring 
is of cast-steel. The cores are of wrought-iron with cast-iron shoes. 
The armature is built upon a spider, and is arranged for thorough ven- 
tilation through internal ducts, extending out through the armature 
windings. The armature in operation acts as a blower, and causes 
the passage of air through these ducts. The series winding of the 
field coils is of flat copper ribbon, and the shunt winding is of wire. 
Both windings are placed on the pole entirely independent of eacii 
other, and either may readily be removed. Their design is such as to 
permit of free circulation of air upon all sides. 

The generator is designed for sparkless operation under all changes 
of load from no load to 25 per cent overload, with a limit of tempera- 
ture to rise to 90 degs. F. after a full-load run of ten hours. This set 
was designed by the B. F. Sturtevant Company, Boston, Mass., and 
is one of a considerable number of types which are now being manu- 
factured by this company. 


> 


A New Ammeter. 





The accompanying Fig. 2 shows a new ammeter made by Kendrick 
& Davis, Lebanon, N. H., of the permanent magnet and helix type. 
It is hand-calibrated, and is said to be very accurate for a low-priced 
instrument. The case is made of hard wood nicely finished. The 
magnet is of special magnet steel and the indicator needle is alumi- 





FIG. I.—MEDICAL COIL. 
num. The pivots are made of hardened steel and hang in brass bear- 
ings. A leveling screw is provided at the side so that the needle may 


The binding posts are of an 
These instruments 


be brought to zero on an uneven table. 
improved type and are not liable to cause contact. 
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FIG. 2.—AM METER. 


are calibrated from 0 to 14 and are made both in ammeters and volt- 
meters. 

Fig. 1 shows a medical coil just being put on the market by the 
same company as above. One of the excellent features of this coil is 
tts close regulation. The current at the handles varies from an abso- 
lutely imperceptible to a very strong current. The coil and the vi- 
brator parts are self-contained, and the contacts are pure silver. The 
spool heads are finished in bright enamel over wood, and all metal 
parts are nickel-plated. It is mounted on a round, nicely polished 
cherry base. 


ELECTRICAL WORLD 





ENGINEER. 


AND 





New Direct-Connected Multipolar Machines. 





We note the advent of a new manufacturing concern in the elec- 
trical machinery field in the Three Rivers Electric Company, of Three 
Rivers, Mich., which has recently commenced the manufacture of 
direct-connected, multipolar motors and dynamos and other special 
apparatus. This firm has for the past year and a half been arranging 
for the manufacture of motors and dynamos, having secured the serv- 
ices of Mr. George F. Card, who was formerly with the Card Electric 
Company, of Mansfield, and who is by no means a novice in the 
manufacture of electrical machinery. Their factory buildings are lo- 
cated at Three Rivers, Mich., at the intersection of the Lake Shore & 
Michigan Southern and the Michigan Central railroads, thus having 
loading facilities on both roads. The main building is of brick, and 
all of them are splendidly lighted, heated and ventilated, and are 
fitted with the most approved sanitary arrangement throughout. It 
has in connection with the plant a brass foundry which has all the 
latest appliances for the economical and speedy handling of brass, 
bronze, copper and aluminum castings, and the equipment throughout 
is of the most modern construction, tools and appliances being pur- 
chased for the peculiar work of this nature. 

The machines that it is putting out it claims are the result of years 
of experience, and the work is done by competent, skilled hands. 
The selling department, outside of the State of Michigan, will be in 
the hands of the well-known house of Fairbanks, Morse & Com- 
pany, and their branch houses are located in various points of the 
West. All correspondence outside of Michigan should be directed 
to these people. 


Onondaga Enclosed Power Motors. 





Five sizes of type E direct current enclosed motors, made by the 
Onondaga, Dynamo Company, Syracuse, N. Y., are shown in the ac- 
companying illustration. This type of machine was developed to 
meet the demand for an efficient, compact, slow or high speed motor, 
protected trom dust, and adapted to service in any location—on floor, 
side wall or ceiling. 

The bearings, it will be noticed, are held in place by end shields or 
hoods, which protect the armature and fields. At the commutator 
end of the hood, two doors are provided which afford easy access to 
the commutator and brushes. The armature, fields and commutator 
are built up in the best manner, and the brush holder is so designed 
that a uniform bearing surface is obtained with a minimum pressure, 
thereby causing the smallest amount of friction upon the commutator, 





FIVE SIZES DIRECT CURRENT ENCLOSED MOTORS. 


and, consequently, the mimimum amount of heat. The brushes, 
which are made of carbon, may be removed while the machine is in 
operation. 

These machines are so constructed that the load may change from 
zero to full load without causing sparking at the brushes. Each 
motor is provided with a fireproof rheostat and automatic release fire- 
proof starting box. These machines are made for high speeds and 
medium speeds, on 110, 120 and 500 volts, and range in horse-power 
for high speed machines from % to 16 horse-power, and in the medi- 
um speed from % to 10 horse-power. 
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NEWS OF THE WEEK. > 


Financial Intelligence. 


THE WEEK IN WALL STREET.—Money on call closed at 2 
per cent nominal. Time money was firm throughout the week and 
the demand was active. The rates at the close were 4% per cent for 
sixty days to four months, and 5 per cent for five to six months. 
Rates for mercantile paper, 434@5 per cent for indorsed bills receiv- 
able; 5@5'% per cent for first-class single names. The demand was 
met, but the supply was not large. The stock market was inclined to 
break early in the week under the influence of the coal strike. De- 
clines were scored throughout the general list accompanied by liquida- 
tion and short selling on the part of traders. On Thursday there 
was a sharp rally in prices, caused mainly by reports of a prospective 
settlement of the strike and a more favorable political outlook as 
viewed from the Wall Street standpoint. Electric stocks responded 
in unison with those of the general list, declining with them and sub- 
sequently rallying on the strength of the influences above noted. All 
of the principal electric stocks closed the week with fractional ad- 
vances over the week previous, the quotations for General Electric 
and Metropolitan being ex-dividend. Outside securities: The declin- 
ing market noted week before last continued during the early part of 
last week, and several material losses were recorded. Later in the 
week, however, the market became firmer, and there were some sub- 
stantial recoveries of previous losses. Electrics were included in 
these movements, but some of them regained part of their earlier 
losses. In no case, however, was there any active trading. Electric 
Boat preferred, after selling as low as 201%, recovered about 7 points, 
and ended the week with a net gain of 5 points. Electric Vehicle sold 
as high as 19%, and gained 3 points net. The following are the clos- 
ing quotations of electric stocks in the four cities named: 





NEW YORK. 

Sept. 22. Sept. 29. Sept. 22. Sept. 29. 
TBs ekricctenss 135 134% Elec. Veh........000 17 17 
Bklyn Rap. Tran..... 50 50% Elec. Veh., pfd.......*§0 *so 
a Se eee 146% "147% 0 ere 5 4% 
es EO Me Bos 602 0 87 mae Ill. Elec. Veh. Tran... 13 I 
West. Un. Tel........ 78% 78% N. Y. Elec. Veh. Tran. 7 6% 
WR, TH. Bes veto 25 a N. E. Elec. Veh. Tr.. 3 3 
COUN, GEADIB. vesscesees 160 . Tel., Tel. & Co. of Am. 6 5% 
BE, Dc e-6 5:30 's 20 68 13 14 PAUG, Riv. Tels. osc0s02I6 116 
Elec. Boat, pfd....... 30 22 Ws Bae We Jp Obs « «2 BOO 160 

BOSTON. 

Sept. 22. Sept. 29. , Sept. 22. Sept. 29. 
po ge UR. * Sa ri se ES errr 97 os 
BNE), MR sip 4:6 4’ biden-ea-s) 6% a ee a ere es 
Westing. Elec.......+ « Am. Tel. & Tel.......138% 137 
Westing. Elec., pfd... .. Ws MENOs Bs ssecavecs 6% <3 

PHILADELPHIA. 

Sept. 22. Sept. 29. Sept. 22. Sept. 29. 
Biec. Stor. Bat. ...... 61 57 SieEL, < ENO s a5 os e0ne ves 24% 2% 
Elec. Stor. Bat., pfd... .. 61 hs GEOG. WER. cscs ce ae a 
Elec. Co. of Am...... 8% 8% Pa. Elec. Veh., pfd... .. as 
Gen. Elec. Auto...... A Y% Ps, GPO ccasseieeecse ws 27% 

CHICAGO. 

; Sept. 29. Sept. 29. 
Chicago Edison...........++00- 135 ee 200 
ee ot ree 242 ee Be ec 10 
EE SET s o.vd5oh 0005 a0 wats 16 Union Traction, pid..:..cccsse 464 
FUOCEAPMEOOE, PEAesccccivseses 79 

* Asked. 


DECLINE IN BELL STOCK.—Discussing the long decline in 
Bell Telephone stock, the Boston News Bureau says: “We are asked 
why the American Telephone & Telegraph Company stock, paying 
74 per cent per annum, sells below 140. The only reason we can find 
at present for the low price of American Telephone shares is that the 
company in changing its name the last time dropped the word ‘Bell.’ 
The words ‘Telephone’ and ‘American’ attach to a great many schemes 
of doubtful return. There are telephone and telegraph schemes al- 
most without number whose chief asset is hope, but cnly one con. 
cern has carried the name, Bel! Telephone, and these two words have 
been synonyms of the greatest success. The American Telephone & 
Telegraph Company was organized years ago as a sub-company of 
the American Bell Telephone Company, and without having any quo- 
tation of its shares, the American Bell Telephone Company suddenly 
found itself called upon to metamorphose into its sub-company with 
the necessary result that the magic name Bell Telephone was lost. 
This name ought to be worth about $25 per share upon a stock that 
formerly sold as high as $380 per share when there was only one- 
half the amount of stock at present outstanding. Investors must get 
used to a new name, and must see it quoted over a considerable period 
of time, and must see the earnings as well as the dividends set against 
its mame before such new name can have the drawing power which 
the old name had. The history of every reorganization where the 





name is materially changed is that public interest both of an invest- 
ment and speculative nature is lost for a considerable period of time 
with the general result of declining quotations.” 


DIVIDENDS.—The Mexican Telegraph Company has declared a 
quarterly dividend of 2% per cent, payable Oct. 13. The Ceneral & 
South American Telegraph Company has declared a dividend of % 
per cent, payable Oct. 6. The Erie Telegraph & Telephone Company 
has declared a quarterly dividend of 1% per cent, payable Oct. &. 
The Wisconsin Telephone Company has declared a quarterly dividend 
of 13% per cent, payable Oct. 8. The Michigan Telephone Company 
has declared a quarterly dividend of 1% per cent, payable Oct. 8. The 
New York & New Jersey Telephone Company has declared a quarter- 
ly dividend of 11% per cent, payable Oct. 15. The Westinghouse Ma- 
chine Company has declared a quarterly dividend of 1% per cent on 
preferred and 144 on common stock, payable Oct. 10. The Otis Ele- 
vator Company has declared a quarterly dividend of 1% per cent on 
preferred, payable Oct. 13. The Findlay (Ohio) Street Railway Com- 
pany has declared a quarterly dividend of % per cent, payable Oct. 10. 
The American Telephone & Telegraph Company has declared a regu- 
lar quarterly dividend of 1% per cent, payable Oct. 15. The Hall 
Signal Company has declared a quarterly dividend of I per cent on 
the common stock. 

PHILADELPHIA BELL TELEPHONE.—The Bell Telephone 
Company of Philadelphia’s new $1,000,000 issue of stock to present 
stockholders will be paid for, in three instalments, Nov. 19, Jan. 18 
and March 18. The proceeds of this issue as well as of the first $1,- 
000,000 (completing the $2,000,000 authorized by the stockholders in 
March) are being put into improvements and extensions. An official 
says: “The plan is to provide a plant which will serve not only the 
14,000 present subscribers but 26,000 more (a total of 40,000), which it 
is hoped to gain in a few years. The company’s gross receipts have ma- 
terially increased over those of a year ago, but the net earnings, owing 
to the expenditures referred to, have been less than last year. We 
have, however, been earning enough to pay the 8 per cent dividend 
regularly, and a little more beside.” 

CONSOLIDATION IN MONTGOMERY .—AII of the street rail- 
ways and electric light companies in Montgomery, Ala., have been 
consolidated, the deal involving a combination of over $3,000,000 of 
capital. The combination includes the Montgomery Light & Power 
Company, representing a million and a half invested ; the Montgomery 
Street Railway Company and the water power companies of Mont- 
gomery, a million and a quarter. The bonded indebtedness of the 
combination will be $2,100,000. 

TELEGRAPH-TELEPHONE.—Mr. John W. Mackay, president 
of the Postal Telegraph-Commercial Cable Company, denies the story 
that his company is to enter into a trust with the Bell Telephone and 
Western Union. He stated emphatically that he knew nothing of the 
deal save what he had read in the papers, and believed the report was 
entirely without foundation. 


~ Commercial Intelligence. 


THE WEEK IN TRADE.—In reviewing the trade conditions 
throughout the country, Bradstreet’s says that the close of the month 
of September shows a rather better outlook in the industrial world 
than was apparent a week or ten days previous. The settlement of the 
amalgamated wage scale in the West has already resulted in the 
starting up of some important mills. An encouraging feature of the 
iron and steel situation is the number and character of foreign inquir- 
ies. The demand for structural material continues steady and prices 
are firm. There is a general satisfactory activity in distributive trade. 
At the larger centres, particularly in the East, the undertone appears 
to be conservative. Business in the territory tributary to Chicago is re- 
ported to be feeling the effects of the agitation in politics, and in the 
Northwest there is less snap in trade conditions. Trade is satisfactory 
on the Pacific Coast. The failures in business for the week numbered 
169, as against 183 the week previous, and 129 the same week in 1899. 
The copper market is quiet and unchanged, the ruling quotations 
being 1634@167c. for Lake Superior ingot; 16%c. for electrolytic 
and casting stock. It is stated that the domestic business in copper 
has fallen off considerably in the last two weeks, and that the exports 
are also similarly affected, only 7800 tons having been exported so far 
in September. In the New York machinery market, nothing of a 
special character transpired during the week; the general conditions 
are normal and the export trade is reported as quiet. 
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AMERICAN APPARATUS IN ENGLAND.—The following 
comment from a recent issue of Fielden’s Magazine would indicate 
that the frequent ‘preference for American street railway material is 
not always approved ir England: “Southend-on-Sea is in want, it 
seems, of certain truck and car equipment for an electric trolley line, 
and only a few weeks ago visitors to the Agricultural Hall in Lon- 
don had an opportunity of seeing that such material is obtainable in 
our country, at reasonable prices, from industrial concerns that are 
exclusively British, and which spend the money they receive in our 
own country, employing British brain and muscle and encouraging 
British manufactures. What more natural, therefore, than to offer 
to such firms an opportunity of competing for the supply of the ma- 
terial required by the above-named corporation? This is so obvious 
that the local authorities of Southend-on-Sea realized that, by the 
merest ruies of decency, they were obliged to ask these firms for ten- 
ders. It is one of our best known engineering firms whom we have 
to thank for handing over to us the document that was sent ito them. 
On page one of the specifications, where the corporation describes 
what motors are wanted, we read as follows: ‘The equipment un er 
this section must consist of the following apparatus and materials, 
inclusive of supply, delivery and fixing. Each car to be supplied 
with: Two Thomson-Houston G. E. 52 railway motors on ten double- 
deck cars ; two Thomson-Houston G. E. 58 railway motors on two bogie 
cars; two Thomson-Houston G. E. 800 railway motors on two single- 
deck cars,’ etc. Why any British firm, excepting the British Thom- 
son-Houston Company, should be invited to furnish the above-named 
motors is an absolute mystery, for the choice of Thomson-Houston 
manufactures in preference to others has obviously been made before 
hand, and naturally these manufactures cannot be supplied cheaper 
by anybody else than the Thomson-Houston Company. Since, how- 
ever, there is a British Thomson-Houston Company in existence, our 
readers wil] perhaps say that the selection, although it indicates fav- 
oritism, is at least not necessarily unpatriotic. Granted, so far; but 
let them read what follows on page two: ‘The motors shall be of the 
General Electric of America’s manufacture.’ Here, then, we see that 
not the British Thomson-Houston Company is intended, but it is 
stated in so many words that no British makers need apply, not even 
such as are called British by courtesy, and that the goods must be of 
American manufacture. Again on page three, for instance, we find, 
with reference to ‘Controllers,’ that these also ‘are to be of the series 
parallel type of the General Electric of U. S. A.’ On page five, with 
regard to ‘Trucks,’ occurs the following stipulation : “The twelve four- 
wheeled trucks shall be of Brill (21-E. type, with solid forged frame) 
or Peckham extension manufacture,’ i. e., American, and ‘the four 
bogie trucks are to be Brill or Peckham maximum traction trucks.’ 
On the next page, finally, we read that ‘four bogie Brill or Peckham 
maximum trucks are to be provided for,’ and so on throughout the 
whole document.” 


AUGUST EXPORTS to Asia and Oceania show a falling off of 
nearly $3,000,000, as compared with August of last year. There are two 
reasons for this: 1st, the war in China; 2d, the refusal of exporters on 
the Pacific coast to furnish statements of the value of their exports to 
the Hawaiian Islands, which they claim are no longer foreign terri- 
tory, and that therefore the Bureau of Statistics has no authority to 
require a statement of the quantity and value of merchandise passing 
between those islands and the United States. The reduction in ex- 
ports to China is from $1,392,205 in August, 1899, to $216,390 in 
August, 1900, due, of course, to the existence of hostilities in that 
country. The apparent reduction in exports to Hawaii is from 
$1,087,421 in August, 1899, to nothing in 1900, though it is probable 
that if the facts were known the exports to the Hawaiian Islands in 
August, 1900, would show a much larger sum than in August, 1899. 
Notwithstanding these adverse conditions, one of which is real and 
the other one apparent, our exports to Asia and Oceania will show 
during the eight months ending with August an increase of more than 
20 per cent over those of the corresponding months of last year, as 
against an increase of 9 per cent in our exports to the South American 
countries and 14 per cent in our exports to Europe. In no other part 
of the world do American exports show as rapid an increase as in 
Asia and Oceania. To Japan, our exports during the eight months 
ending with August amount to more than $21,000,000, as against $12,- 
000,000 in the corresponding months of last year; to China, our ex- 
ports in the seven months ending with July, up to which time the dis- 
turbances had not seriously affected the exports, showed an increase 
over the corresponding months of 1899 and 1898; to Hongkong, our 
exports for the eight months amount to nearly $6,000,000 as against 
a trifle more than $5,000,000 in the corresponding months of 
last year, and to the Philippines, our total exports for the eight 
months amount to $1,826,000, against $391,856 in the corresponding 
months of last year. 


THE VILTER MANUFACTURING COMPANY, builders of re- 
frigerating and ice making machinery, Corliss engines, etc., of Mil- 
waukee, Wis., has recently closed contracts as follows: Richter 
Brewing Company, Escanaba, Mich., one 20-ton refrigerating plant 
and 50-barrel brewery outfit; Dostal Bros., brewers, Iowa City, Iowa, 
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one 15-ton refrigerating plant; Glacieres de Normandie, S. A., Rouen, 
France, one 20-ton ice plant; Cerveceria de Sonora, Hermosillo, 
Mexico, one 25-ton refrigerating plant and 50-barrel brewery outfit; 
Theo. Hamm Brewing Company, St. Paul, Minn., direct expansion 
cellar piping; Cerveceria Moctezuma, Orizaba, Mexico, direct ex- 
pansion cellar piping and structural iron work; Cerveceria del Paci- 
fico, Mazatlan, Mexico, direct expansion cellar piping and 50-barrel 
brewhouse outfit; Mrs. J. H. Stahl, brewery, Walla Walla, Wash., 
one 15-ton refrigerating machine; Grand Rapids Brewing Company, 
Grand Rapids, Mich., direct expansion cellar piping; Jos. Schlitz 
Brewing Company, Milwaukee, Wis., direct expansion cellar piping; 
Oscar Thilmany, paper mill, Kaukauna, Wis., one 24 x 42 Corliss en- 
gine; Evergreen Manufacturing Company, Evergreen Ala., one 12 x 
39 Corliss engine; C. G. Gates, Port Arthur, Texas, one 16 x 36 Cor- 
liss engine; Baltimore & Ohio Railroad elevator, South Chicago, IIL, 
one 24 x 48 x 48 cross-compound Corliss engine; F. Mayer Boot & 
Shoe Company, Milwaukee, Wis., one 16 x 36 Corliss engine; Mani- 
towoc Aluminum Novelty Company, Manitowoc, Wis., one 15 x 36 
Corliss engine; Emilson & Nelson, flour mill, Viroqua, Wis., one 10 x 
30 Corliss engine; W. S. Grower, Chicago, IIl., one 18 x 42 Corliss en- 
gine; Capital Brewing Company, Olympia, Wash., one 16 x 36 Corliss 
engine; Rockland Cement Company, Jones Point, N. Y., one 18 x 42 
Corliss engine; Newbury, Peper & Beck, machine shop, Madison, 
Wis., one 10 x 30 Corliss engine; Utica Cement Company, Utica, IIl., 
one 20 x 42 tandem compound Corliss engine. 


EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York 
for the week ended Sept. 26: Antwerp—14 cases electric material, 
$2,016. British Australia—47 packages electric material, $4,517; 5 
cases electric machinery, $1,328. Bristol—5 cases electric material, 
$459; 67 cases electric machinery, $4,550. Brazil—18 packages electric 
material, $2,234; electric railway supplies, 539 packages, $80,772; 43 
cases electric machinery, $5,557. Berlin—3 cases motors, $540. British 
West Indies—5 packages electric material, $230. Bremen—1I6 cases 
electric material, $2,043; 13 cases motors, $2,360. British Possessions 
in Africa—156 packages electric material, $11,001. Bolton—2 cases 
motor parts, $290. Central America—1 case electric material, $27. 
Chili—13 cases electric material, $348; 6 packages electric machinery, 
$200. Cuba—14 cases electric material, $181. Ecuador—2 cases elec- 
tric machinery, $120. Glasgow—10 cases electric machinery, $972; 17 
cases electric material, $3,689; 1 motor, $145. Hamburg—48 cases 
electric machinery, $11,503 ; 81 cases electric material, $2,131. Havre— 
55 cases electric material, $4,063. Liverpool—64 packages electric 
machinery, $2,750; 71 packages electric material, $0,944. London— 
71 packages electric machinery, $2,958; 65 cases electric material, 
$2,390. Lisbon—69 cases electric material, $2,422. Mexico—1 case 
motor parts, $64; 547 packages electric material, $12,026. Man- 
chester—s5 cases electric material, $406. Newcastle—4 cases electric 
material, $2,960. New Foundland—4 packages electric material, $85. 
Nova Scotia—8 cases electric material, $41. Oporto—7 cases electric 
material, $368. _Peru—22 cases electric material, $1,193. Southamp- 
ton—3 cases electric machinery, $830; 45 cases electric material, $4,- 
819. St. Petersburg—i1 cases electric machinery, $390. 4 cases elec- 
tric material, $451. Trieste—21 cases electric machinery, $847. 
Venezuela—241 packages electric material, $1,545. 

EUROPEAN INDUSTRIAL PROSPERITY.—According to a 
communication to the State Department from Vice-Consul-General 
Hanauer at Frankfort, Germany, an industrial crisis in Europe is im- 
pending. He says: “The wave of industrial prosperity in Europe, 
which has steadily risen since 1895, has taken a turn and begun to re- 
cede. All signs point toward a crisis in industrial and financial lines, 
which may occur before two years have passed. Any political dis- 
turbance of note may bring on the crisis suddenly and without warn- 
ing. * * * There are doubts if the immensely capitalized elec- 
trical works of Germany and other countries can keep fully employed 
after present contracts are filled. This line of industry, which in 
Germany alone represents an investment of nearly $300,000,000. 
has been largely instrumental in creating the present boom. Failures 
have already begun in the building trade, which in the large cities has 
been of a speculative nature and rested mainly on borrowed capital. 
The German papers speak in alarming tones of the sad position of the 
textile industry, where stoppages of factories are the order of the day. 
Late statistics of the German districts show 6022 looms idle, out of a 
total of 11,829. The weavers still employed there earn but 8 to Io 
marks ($1.90 to $2.38) per week. The stock market is the delicate 
seismometer which denotes the coming upheaval. Shares of indus- 
trial companies have already commenced to decline, though the re- 
ports of their operations promise for this year large dividends. The 
high rates of interest which have ruled for money this year and the 
high taxes which capitalists and business interests must pay in Ger- 
many have also tended to affect the boom.” The London Statist does 
does not take this gloomy view, by any means. 

THE SIEMENS & HALSKE ELECTRIC COMPANY OF 
AMERICA, with factory at Chicago, has at last shut down its works 
—probably not to open again. This factory has had a checkered 
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career, never having been very successful. The company first started 
a well-equipped factory in the lumber yard district, Chicago, in 1892. 
The concern was considerably hampered by numerous German de- 
signs taken from the parent company and not suited to American com- 
petition, though excellent work was turned out. The plant was de- 
stroyed by fire in 1895, and arrangements to occupy the factory of the 
defunct Grant Locomotive Works were made soon after. Then also 
came a reorganization, in which the company changed hands and fell 
into the control of capitalists interested in the Yerkes street railways 
in Chicago, the idea being to supply the roads with apparatus. This 
was done to a limited extent and the general manufacturing business 
maintained at the same time. However, the business did not prove 
remarkably successful, and in 1899 another change was recorded, 
when the syndicate controlling the Electric Vehicle Company and 
allied companies bought control with the idea of turning out electric 
vehicle equipments along with other work. The results did not seem 
to be satisfactory, however, for after frequent changes in the officers 
of the concern the past year the General Electric Company secured 
control, Mr. Sam. Hamill having the matter in hand for that con- 
cern. The plant has been closed down, and as the business was a large 
and expensive one to maintain, it will probably not be started again 
unless under new conditions. 


PORTO RICAN TRADE.—Four months’ operations of the Porto 
Rican tariff law show an increase of more than 100 per cent in our 
exports to that island, as compared with the corresponding months 
of 1899, and more than 300 per cent as compared with the correspond- 
ing months of 1897 or 1896. The act went into effect May 1, 1900, so 
that the figures for August, which have just been completed by the 
Treasury Bureau of Statistics, complete the record of the fourth 
month of commerce between the island and the United States under 
the new law, and render practicable a comparison of the four 
months’ term with corresponding periods in preceding years. The 
corresponding four months in 1899 cover a period in which the island 
was under the American flag, but subject to the customs laws of the 
United States which relate to foreign countries. This year the figures 
are: Imports from Porto Rico, $3,244,050, as compared with $1,984,572 
last year, while the exports to Porto Rico from the United States this 
year are $2,525,845, as compared with $1,132,132 last year. The elec- 
trical part of these latter figures is likely to be much larger, if not 
interfered with by episodes such as we have recently recorded. 


ELECTRIC LIGHT IN MONTREAL.—At the recent annual 
meeting of the Standard Light & Power Company, of Montreal, 
Que., the annual report showed the company to be in a very prosper- 
ous condition, having declared for the year an 8 per cent dividend. 
During the year a new station has been erected ; two General Electric 
rotary converters have been installed which are converting alternating 
three-phase current from the Lachine Rapids Hydraulic & Land Com- 
pany to direct current for use in the city. A steam plant of boilers, 
manufactured in Glasgow, has been installed, capable of developing 
over 2000 horse-power, and two of the latest type Westinghouse com- 
pound engines erected. The statement was made that the Standard 
Company is the only company in the city of Montreal to-day which 
has an absolutely fireproof station, operated by current produced by 
water power, and having a steam reserve at its command. The fol- 
lowing officers were elected: W. McLea Walbank, president and 
managing director; J. H. Burland, vice-president; E. Craig, secretary. 


ELECTRICAL GOODS IN TURKEY.—tThe U. S. chargé at 
Constantinople, Mr. Griscom, writes under date of Sept. 1, 1900, that 
about two months ago a United States firm made a shipment of elec- 
trical appliances to Constantinople. Upon arrival, the merchandise 
was seized in the custom house and refused admittance to the empire, 
the introduction of electrical appliances of any description being pro- 
hibited. Mr. Griscom caused some samples of the goods—small read- 
ing lamps, toys with storage batteries attached, etc.—to be taken to 
the palace and brought to the attention of the Sultan. The latter was 
much attracted by the novelty of the articles and bought the whole 
consignment for his personal use. He also issued an irade authoriz- 
ing the introduction of similar articles into the country. It is to be 
hoped, adds Mr. Griscom, that a permanent trade may be established 
in this class of goods, though it should be understood that the irade 
does not refer to electrical appliances of all kinds. The general inter- 
diction against dynamos, electrical plants, telephones, etc., still exists. 


CIRCUIT BREAKERS FOR ROCK ISLAND ARSENAL.-- 
The W. R. Garton Company, of Chicago, has recently taken the con- 
tract for 183 circuit breakers to be used in the electric power equip- 
ment of the Rock Island United States Arsenal. As the application 
of these circuit breakers is a novel one in electric shop transmission, 
the contract is of special interest. The power transmission to be 
used in the arsenal is three-phase 550-volt without the use of trans- 
formers, and the circuit breakers with be used in each leg of the three- 
phase circuit. Each circuit will be controlled by a set of three circuit 
breakers mounted on a white marble or slate slab, so that there will be 
61 sets or panels, each panel having three circuit breakers. The cir- 
cuit breakers will each be single-pole double-break, operated by 
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solenoids specially designed for alternating current. The breakers 
will be made by the General Equipment Company, of Camden, N. J., 
of which the W. R. Garton Company is Western agent, and the con- 
tract calls for breakers of capacities ranging from 6 to 60 amperes. 


INDUSTRIAL ACTIVITY IN CANADA.—Circulars have been 
issued to the shareholders of the Canadian General Electric Company, 
of Toroto, Ont., calling a meeting for the purpose of considering the 
proposal of the directors to acquire the plant of the Canada Foundry 
Company of that city. Up to the present time, the Canadian General 
Electric Company has been purchasing its castings from foundries in 
different parts of the country, and owing to the industrial activity of 
the past year or two, considerable difficulty has been experienced in 
securing deliveries of goods. This difficulty the directors intend to 
overcome by the purchase of the stock of the Canada Foundry Com- 
pany, and enlarging the foundry plant. 


PAN-AMERICAN BOILERS.—The Clonbrock Steam Boiler 
Company has secured the contract for supplying the entire power at 
the Pan-American Exposition, Buffalo. The plant will be 2000 horse- 
power, in four “Climax” units of 500 horse-power each. It is stated 
that these boilers were accepted for the entire power at the Pan- 
American Exposition after the excellent showing made in Paris dur- 
ing the tests. The Climax boilers have now supplied the entire power 
at the Trans-Mississippi Exposition, the Tennessee Centennial Ex- 
position, the Greater America Exposition, the American exhibit at the 
Paris Exposition, and the larger portion of the Chicago Fair in 1893. 


THE AMERICAN DISTRICT STEAM COMPANY, of Lock- 
port, N. Y., reports an unusually busy season. The company is com- 
pleting a large exhaust heating plant for the Atlanta Railway & Power 
Company, Atlanta, Ga., having just completed another extensive sys- 
tem at Seattle, Wash. Besides these, it is now engaged on exhaust 
steam heating plants at Champaign, IIl.; Youngstown, Ohio; Johns- 
town and Washington, Pa., and Cumberland, Md.; also an extension 
of about gooo ft. of underground mains at Wilkinsburg, Pa., to the 
plant constructed by the company last year. 


FOR A HAVANA BREWERY.—The H. W. Johns Manu- 
facturing Company, of New York, has secured a contract for 
supplying and applying its asbestos fire felt covering for the 
steam pipes, boilers and brine pipes at the Havana Brewery, Havana, 
Cuba. The company is sending skilled labor from New York to carry 
out its contract. There are a number of new power plants being 
constructed in Havana, and the H. W. Johns Manufacturing Com- 
pany believes in being on the field with its skilled labor and materials 
to insure its getting all the work in sight. 

H. W. JOHNS MANUFACTURING COMPANY, 100 William 
Street, New York City, was recently awarded a contract from the 
Pittsburg Plate Glass Company, Ford City, Pa., for furnishing and 
applying its asbestos fire felt covering for factory No. 3, in which 
plant is now being installed twelve new boilers and the necessary 
steam pipes. 

AMERICAN FACTORY TIMEKEEPERS WANTED IN GER- 
MANY.—Consul Worman, of Munich, under date of Aug. 1, 1900, 
says that most factories in Germany have nothing like our electric 
timekeepers, and an effort to introduce them into Germany, especially 
into South Germany, where new enterprises are constantly being 
launched, ought to be successful. 

THE R. LESTER THAYER COMPANY, of Peoria, IIl., has se- 
cured the contract for the electrical equipment of the Acme Harvester 
Company works at Peoria, Ill. Five hundred horse-power in gen- 
erators and motors will be installed. Northern motors and generators 
are to be used. Mr. Thayer visited Chicago recently on business con- 
nected with the contract. 

THE ELECTRIC CONTROLLER & SUPPLY COMPANY, 
Cleveland, Ohio, has entered the field as consulting engineers, and de- 
sires to receive catalogues, price lists, discount sheets and full par- 
ticulars of wire and wire supplies, switches, rheostats, motors and 
storage batteries. 

SOUTH AFRICA.—Now that peace is fairly well restored to a 
much-vexed territory, Durban, Natal, is taking up the question of an 
electric tramway and long-distance transmission ; while famous Lady- 
smith is discussing the installation of a lighting plant. 

TO MAKE CAR TRUCKS IN ENGLAND.—It is reported that 
the McGuire Manufacturing Company, Chicago, will erect a plant in 
England for the manufacture of electric car trucks. American ma- 
chinery will be purchased for the new works. 

THE NILES-BEMENT-POND COMPANY, New York, is 
making considerable addition to its crane plant in Philadelphia, one 
being an extension 40 ft x 60 ft., and the other a new building 200 ft. 
x 100 ft., both of which structures will be fireproof. 

NEW EQUIPMENT FOR THE BOSTON “L.”—The directors 
of the Boston Elevated Railway Company have voted to purchase a 
4500-hp engine and a 2700-kw generator, to cost about $150,000. 

THE OTIS ELEVATOR COMPANY has placed an order for a 
300 and 150-hp engine with Messrs. A. L. Ide & Sons, Springfield, Il. 
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Special Correspondence. 
ENGLISH NOTES. 


Lonpon Orrice, ELEctTRICAL WorLpD AND ENGINEER, 
Sept. 22, 1900. 


MR. JAMES F. CUMMINGS, well known to all in the electrical trade in the 
United States, has recently become a partner with Maguire & Bancus, of 5 War- 
wick Court, High Holborn, London. This enterprising firm has now gone 
strongly into the business of standard electric railway supplies and has recently 
acquired all the rights in England of the McGuire electric trucks, so favorably 
known in the States and elsewhere. It also handles the ‘“‘protected”’ rail bond of 
the horseshoe type, ‘‘Phono-electric’’ wire particularly adapted for trolley wire 
purposes, and American vitrified tile conduits; and it has recently secured all 
rights to the flexible steel ‘‘Armorite’”’ conduit. 


WIRELESS TELEGRAPHY.—One of the most interesting features of the 
British Association’s gatherings, held recently at Bradford, was a wireless teleg- 
raphy experiment in Lister Park, Manningham, to and from a balloon. A series 
of friendly messages were transmitted aloft by the operators below, but a stiff 
southeasterly breeze carried the balloon off at so great a speed that by the end 
of the first five minutes it was miles away—a tiny speck in the sky—and out 
of range. At such a distance the Hertzian waves failed to roll to earth the mes- 
sage from the car, and herein lay the failure of the experiment. The balloon 
landed near Sheffield, and it would appear that although the operators in Lister 
Park failed to get the answers, their messages duly reached the occupants of the 
car. The wireless telegraphy was declared to be “a perfect success up to 20 
miles.”’ 


THE GENERAL POST OFFICE is working hard at their underground con- 
duit system, and the streets of London are suffering much in consequence. No 
matter where one goes at present he is bound to pass through a street which is 
torn up for the purpose of laying down cables for the new government telephone 
service. Before long London, and indeed all England, will be in a sore tele- 
phonic muddle. It is the biggest scheme of its kind on record, and more than 
tooo men are at work on it. It is intended, sooner or later, to embrace the whole 
of the country, and £2,000,000 has been appropriated for the work. The Post 
Office claim to be creating as little inconvenience as possible to the traffic, but it 
would seem, in view of the multitude of conduits of various kinds in the streets, 
which run at all kinds of angles, that a more careful survey of the streets would 
be advisable, and that some form of universal underground passage for electric 
wires of all kinds should be provided. 


BRADFORD TRAMWAYS.—A new electric tramway route at Bradford has 
been opened for traffic. The length of the route is 2837 yards, consisting of 2007 
yards of double line and 830 yards of single line. As in the other Bradford 
tramways, the narrow gauge—a width of 4 ft.—has unfortunately been adopted, 
with an interspace between the double lines of 4 ft. 3 ins. The average gradient 
is 1 in 37, and the steepest parts have a gradient of 1 in 17.46 for a distance of 
75 yards, and 1 in 18.48 for a distance of 175 yards. The tramway is paved with 
granite setts, 6 ins. x 3 ins., on a concrete foundation 6 ins. thick, composed of 
one part of cement and eight parts of broken stone and clinker. The setts are 
grouted in pitch. The line is worked by electric motors, supplied by Witting 
Bros., Limited, of London, and the car bodies by the Brush Electric Company, of 
Loughborough. The steel rails are ot the trough type, 5 ins. deep, and they 
weigh 70% Ibs. to the yard. They are packed with concrete, consisting of one 
part of cement to four parts of granite shingle, and have been supplied by De- 
merbe & Company, of Belgium, who are also the contractors for the points and 
crossings. The total length of the tramway now laid in Bradford is 40 miles 
694 yards, when reduced to single line. The whole of the overhead work is being 
done by Messrs. Macartney & McElroy, of London. 


THE WORTHINGTON PUMPING ENGINE COMPANY, London, has just 
issued an interesting pamphlet in French and English descriptive of its magnifi- 
cent exhibit at the Paris Exposition. The first page gives a plan of the Exposi- 
tion, showing where each Worthington pump is installed, a large number of them 
being used for the Chateau d’Eau at one end of the Champ de Mars, where the 
crowds are never tired of looking at the beautiful cascade and fountains. The 
whole comprises the largest exhibit of pumping machinery ever exhibited. The 
exterior and the interior of the Pavilion Worthington are also illustrated. In the 
interior are situated four Worthington triple-expansion, high-duty, pumping en- 
gines, having a capacity of 40,000,000 imperial gallons per day. The equipment 
of the Eiffel Tower is also described, and the various exhibits in Machinery Hall. 

THE THAMES EMBANKMENT.—The scheme of electrically lighting the 
Victoria Embankment will be commenced probably about the beginning of No- 
vember. Tenders have already been accepted for laying the mains, and the whole 
of the lamp standards have been purchased. The scheme is expected to be com- 
pleted by early summer next year. The total number of lamps will be 144, and 
they will be divided into nine electrical circuits. The lamp standards will be 24 
ft. in height, and the lamps will be suspended over the roadway from an extend- 
ing arm. The generating station, which adjoins the District Railway station at 
Charing Cross, has been erected, and the plant, including dynamos, of which 
there are four, and the engines are to be installed immediately. The whole of 
the material has been made in England. The scheme was devised by Sir A. 
Binnie, chief engineer to the Council, who will also supervise its execution. 





General Hews. 
THE TELEPHONE. 


WEST POINT, VA.—The Southern Bell Telephone Company will put in an 
exchange at West Point. 

HARRISBURG, PA.—The Delmar & Hoytville Telephone Company has been 
in-orporated. Capital, $2,000. 
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SOUTH WHITNEY, IND.—The South Whitney Telephone Company has 
been organized. Capital stock, $30,000. 

PASSAIC, N. J.—The New York & New Jersey Telephone Company has just 
completed a handsome exchange here. 

SALEM, OHIO.—The Central District Printing & Telegraph Company is re- 
building its exchange here with modern apparatus. 

COLLINWOOD, OHIO.—The Village Council has granted the application of 
tne Cleveland Telephone Company to extend its system into the town. 

SUSQUEHANNA, PA.—The Susquehanna Telephone & Telegraph Company, 
of Susquehanna Depot, Pa., has been incorporated. Capital, $5,000. 

HOUSTON, TEX.—The Southwestern Telegraph & Telephone Company has 
completed a temporary telegraph line between Houston and Virginia Point. 

PITTSBURG, PA.—The Carnot Telephone Company has applied for a char- 
ter. The incorporators are Francis P. Averill, George O. Somerville and Charles 
Dally. 

INDEPENDENCE, KAN.—The Missouri & Kansas Telephone Company has 
commenced an extension of its line from Oswego to this city and west to Win- 
field. 

HAMILTON, OHIO.—The West Butler County Telephone Company has 
asked for a franchise to place a limited number of telephones and toll stations in 
certain portions of Hamilton. 

FARMLAND, IND.—The Farmland Telephone Company has been incorpo- 
rated. Capital, $10,000. Incorporators: T. W. Botkin, W. C. West, H. D. Good, 
J. T. Wright, J. Nixon, all of Farmland. 

INDIANAPOLIS, IND.—The Noble County Telephone Company has filed ar- 
ticles of association with the Secretary of State. Capital stock, $15,000. The 
company will construct a line in Noble County. 

TOLEDO, OHIO.—The Ottawa County Telephone Company, Oak Harbor, 
has been incorporated. Capital, $30,000. Incorporators: H. Metzgar, E. D. 
Harkness, J. G. Steinkamp, T. Fuller, F. W. Gradolph. 

AKRON, OHIO.—-The Akron People’s Telephone Company will soon be given 
long distance connection with Columbus, Pittsburg, Medina and Canton over 
lines being built by the United States Telephone Company. 

MASSILLON, OHIO.—The Massillon Telephone Company has been incor- 
porated. Capital, $75,000. Incorporators: E. E. Fox, J. W. McClymonds, J. H. 
Hunt, J. C. F. Putnam, O. E. Young, H. A. Croxton, J. B. Hoge. 

ALBANY, OHIO.—The Albany & Vales Mills Telephone Company has been 
incorporated. Capital, $10,000. Incorporators: J. Q. A. Vale, L. P. Vale, W. 
G. Caster, E. Caster, D. L. Webb, Elizabeth Webb, S. D. Webb, Lizzie Webb. 

STEVENS POINT, WIS.—The Stevens Point Telephone Company has been 
partially organized for the purpose of establishing a local exchange. If a fran- 
chise is granted the new company will be incorporated with a capital of $15,000. 

MINNEAPOLIS, MINN.—The Mississippi Bell Telephone Company expects 
to install 3000 additional telephones within the next 60 days. The company also 
contemplates the erection of two sub-exchange buildings by the first of next year. 

RACINE, WIS.—The stockholders of the new Citizens’ Telephone Company 
have organized, with a capital of $25,000, which will ultimately be increased to 
$150,000. The company is ready to commence work on the plant, which is to 
cost $57,000. 

WABASH, IND.—Connections were made Sept. 24 that give this city tele- 
phone communication with Indianapolis by the new independent line. The rate is 
40 cents for five minutes, as against 55 cents for three minutes charged by the 
Bell Company. 

GREENSBURG, IND.—The Greensburg Telephone Company, which recently 
incorporated with a capital stock of $30,000, is making good use of the favor- 
able weather to push the work of construction of its line through Decatur and 
adjoining counties. 

KOKOMO, IND.—There is a fierce war waging in this city between the Cen- 
tral Union Telephone Company and the New Independent Telephone Company, 
which has just completed a splendid plant at an expense of $30,000 with 425 sub- 
scribers to start with. 

ALLIANCE, OHIO.—Emmett R. Morgan has been appointed general man- 
ager of the new Stark County Telephone Company. The new company is allied 
with the Columbiana County Telephone Company, and it is preparing to build 
exchanges at Alliance and Canton. 


NEW YORK, N. Y.—The Lambert Schmidt Telephone Manufacturing Com- 
pany, principal office 93 Maple Street, Weehawken, N. J., has been incorporated. 
Capital, $50,000. Incorporators—Lambert Schmidt, Samuel B. Fowler, Walter 
W. Bostwick, Jr., and George Fritz. . 

INDIANAPOLIS, IND.—The telephone line extending from New Augusta to 
this city was completed on Sept. 22. The company’s exchange at New Augusta 
has 27 telephones connected, and the wire to this city connects with the central 
station of the New Telephone Company. 

NEWARK, OHIO.—Citizens of Granville have cut the wires and destroyed 
the poles of a long distance line built through the town by the United States 
Telephone Company. The company agreed to install so-ft. poles, but instead 
used shorter ones, thus damaging many shade trees. 

MASSILLON, OHIO.—The Massillon Telephone Company, with a capital 
stock of $75,000, has been organized, and the plant of the Farmers’ Telephone 
Company of this place has been purchased by the new company. The new 
company is allied with the Columbiana County Telephone Company. 

MILWAUKEE, WIS.—The Wisconsin Telephone Company has begun work 
on its tunnel under the river at Mason Street. The tunnel will be constructed 
of heavy iron pipe 4 ft. in diameter. Its total length will be 255 ft., and its cost 
about $25,000. The tunnel will contain 8000 wires or 4000 metallic pairs. 


ABERDEEN, MISS.—The Mississippi Independent Telephone Association 
has been organized, with Hugh Campbell, president; L. B. Camp, vice-president; 
A. W. Kearley, secretary and treasurer, and C. W. Bolton, assistant secretary. 
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The object is to consolidate all of the independent telephone companies in the 
State, connect all lines and exchanges and generally improve the service. 


RAVENNA, OHIO.—A list of business men, including all the grocers, nearly 
all the butchers and grist mills and a number of other business houses have is- 
sued a notice that they will discontinue the use of the telephones of the Central 
Union Company on Oct. 1. The announcement was made in the interest of the 
Ravenna Home Telephone Company, which is owned by local people. 


DUNKIRK, N. Y.—The Dunkirk Home Telephone Company, of Dunkirk, has 
been incorporated to operate in the city of Dunkirk and the towns and villages of 
Chautauqua County. Capital, $100,000. Directors: Albert R. Smith, Tona- 
wanda; George H. Frost, Buffalo; Addison E. Lord, Samuel B. Rawson, Irving 
H. Griswold, James A. Drake, Frederick H. Sudro and Clayton Chapman, Elyria, 
Ohio. 


WASHINGTON, D. C.—The signal officer has received a report from Lieut. 
D. G. Burnell, who is constructing the telephone line from Fort Valdez to Fort 
Egbert. He hopes to have the line constructed and in use this winter. Fort 
Valdez is on the open sea, about 100 miles north of Juneau, and near the mouth 
of the Copper River, while Fort Egbert is the post on the Yukon near the eastern 
boundary line. 


MINNEAPOLIS, MINN.—The stockholders of the Minnesota Central Tele- 
phone Company, which operates 800 miles of line in Minnesota, recently held their 
annual meeting in this city. The directors elected were: D. N. Tallman, John 
Williams, Willmar; Charles Webster, A. Webster, Waucoma, Ia.; E. G. Porter, 
Owatonna, Minn. The officers elected are: D. N. Tallman, president and treas- 
urer; Charles Webster, vice-president, and John Williams, secretary. 


MARSHFIELD, WIS.—Work has been started on the telephone line between 
this city and Grand Rapids. It is expected that this long-felt want will be a 
realization before Dec. 1. The line will be about 35 miles long and will be built 
by the way of Pittsville, and branches from there to Dexterville and Babcock and 
possibly to Vesper and Sherry. Connection will also be made with the Seventh 
Day Adventists’ College, 12 miles east of here. The incorporators of the new 
company are: John A. Gaynor, E. P. Arpin, George M. Hill and A. W. Bryant, 
of Grand Rapids, and Karl W. Dolge and F. A. Cady, of this city. 





ELECTRIC LIGHT AND POWER. 


HICKORY, N. C.—An electric light plant at this place is one of the possibili- 
ties of the near future. 





WASHINGTON, N. J.—The Washington Electric Light Company has been 
incorporated. The capital stock is $50,000. 


HARRISBURG, PA.—A charter has been issued to the Johnstown Light, 
Heat & Power Company, Johnstown, Pa. Capital, $35,000. 


MARION, VA.—A franchise for the construction of electric light plant has 
been granted to Palmer & Groscup, of Washington, D. C. 


ATLANTA, GA.—The Atlanta Railway & Power Company has been granted 
a franchise for the construction of an electric light and power plant. 

LAKE PROVIDENCE, LA.—The city is now asking bids on its authorized 
$17,500 of bonds for the construction of a lighting plant and water works. 

OTTAWA, ONT.—The Miner-Graves syndicate has under consideration a 
project for transmitting electric power from Grand Forks, British Columbia, to 
Pheenix. 

KINGSTON, ONT.—The city of Kingston is making arrangements to take 
over the electric light and gas plants in this city now operated by a private cor- 
poration. 

SARNIA, ONT.—The Street Railway Company here, at a recent meeting of 
the shareholders, appointed a committee to secure tenders for changing the road 
to an electric system. 

ARCADIA, IND.—The electric light plant of this city, owned and controlled by 
A. E. Goodykontz, was destroyed by fire recently. The loss will reach $15,000, 
with $7,500 insurance. 

FREDERICKSBURG, VA.—Kingsbury, Samuel & Company, of Baltimore, 
Md., have submitted the lowest bid ($9,999.45) for the erection of the electric 
light plant. 

RENFREW, ONT.—The Renfrew Electric Company is making arrangements 
to develop additional water-power, erect an addition to its present power house 
and generally to increase its plant. 

WOLFVILLE, N. S.—The Electric Light & Heating Company, of Wolfville, 
Nova Scotia, has purchased water privileges on the Gaspereau River, and will de- 
velop the same for electric purposes. 

MILWAUKEE, WIS.—Messrs. Keelyn and Smith have closed contracts to 
furnish the Milwaukee Chair Company and the B. Uhrig Fuel Company, of this 
city, with complete electric light plants. 

BRANTFORD, ONT.—The Brantford Electric & Operating Company is build- 
ing a new power house of brick with concrete foundations; water-power will be 
used, the capacity being 1200 horse-power. 

ALBANY, N. Y.—The Gowanda Electric Light & Power Company, of Gowan- 
da, has been incorporated. Capital, $10,000. Directors: Charles E. Sipple, 
Charles P. Dean and George B. Pratt, Gowanda. 

COUNCIL BLUFFS, IA.—The Bluff City Electric Light & Gas Company, 
Council Bluffs, has been incorporated. Capital, $50,000. Incorporators: T. 
Brown, J. P. Greenshilds, both of Council Bluffs. 

ALBANY, N. Y.—The Lester Heights Water & Power Company, of Union, 
has been incorporated. Capital, $16,000. Directors: G. S. Ackley, Binghamton; 
E. W. Van Slyke and M. S. Squires, Lestershire. 


MILWAUKEE, WIS.—George F. Rohn has closed a contract with the Semi- 








Vot. XXXVI., No. 14 


nary of St. Francis, St. Francis, Wis., for a 200 ampere-hour storage battery 
plant, to be used in connection with the present lighting plant. 

SPRINGFIELD, ILL.—The Citizens’ Electric Company, of Clinton, IIl., has 
been incorporated, with $15,000 capital, to operate light, heat and power plants. 
The incorporators are E. S. Nixon, Titus Hinchcliffe and W. W. Newman. 

NEW LISBON, WIS.—The Juneau County Electric Company has finished 
putting in the telephone system, and about 70 telephones are now installed. 
Toll lines will run from New Lisbon to Necedah, Manston, Camp Douglas and 
Hustler. 

ALBANY, N. Y.—The Broadalbin Electric Company, of Broadalbin, has been 
incorporated. Capital, $25,000. Directors: Henry B. Oakman, E. H. Tucker 
and T. Arthur Farley, Brooklyn; L. U. Shafter, Rockville Centre, L. I.; Charles 
F. Lehmann, Smithtown, L. I. 


ALLIANCE, OHIO.—S. Joliat has been awarded a contract for the erection 
of the building and stack for the new municipal lighting plant. His figures were 
$9,897.80 for the building and $2,549.22 for the stack. Contracts for the ma- 
chinery have not yet been placed. 

OTTAWA, ONT.—The development of power on the Assiboine River in Win- 
nipeg, Manitoba, is again proposed. Some years ago Messrs. N. H. Ruttan, C.E., 
of Winnipeg, and J. F. Fanning, of Minneapolis, Minn., made reports of this 
project which established its feasibility. 

FLORENCE, ALA.—Edward J. O’Bierne, of Birmingham, has presented a 
proposition to the City Council for a franchise to put in an electric light plant 
for 50 years. He agrees to furnish street lights at the rate of $60 each at any 
time within the limit of the franchise. 

IROQUOIS, ONT.—Mr. M. F. Beach, of Iroquois, has applied to the Ontario 
Government for a lease of water-power near this town, his intention being to de- 
velop the power for electric purposes and for the operation of an electric railway 
between Iroquois and the city of Ottawa. 


UTICA, N. Y.—It is stated that the plant of the Dolgeville Electric Light & 
Power Company at High Falls will soon become the property of the Herkimer 
County Light & Power Company. The Dolgeville Company’s plant is operated 
by water-power and is modern in every respect. 

QUEBEC, QUE.—It is reported that the Canada Electric Light Company, of 
Levis, Quebec, is now making arrangements to supply electric-power to a large 
pulp mill which will be erected on the Chaudiere River, the stock to be offered 
pro rata to the shareholders in the electric company. 

SAN FRANCISCO, CALIF.—The Merchants’ Gas & Electric Company has 
been incorporated, with San Francisco as the principal place of business. Direc- 
tors: V. Stow, R. J. Woods, A. A. Sanderson, E. C. Hutchinson, San Francisco, 
and E. B. Davis, of Oakland. Capital stock, $1,000,000. 

KELSO, TENN.—A company will be organized to develop the water-power of 
the Elk River, near Kelso, and transmit the power electrically. It is said that 
the construction work will cost $35,000. R. D. Warren, C. D. Bagley and W. 
x Webb, of Bellbuckle, Tenn., are reported as interested. 


MANITOWOC, WIS.—Municipal ownership of the electric light plant has 
again been taken up. A committee has been appointed to consult with the com- 
pany as to the best possible terms upon which the plant can be obtained. A 
majority of citizens are in favor of the city owning the plant. 

HOOSICK FALLS, N. Y.—The Hoosick Falls Electric Company, Hoosick 
Falls, has been incorporated. Capital, $85,000. Incorporators: W. E. Heaton, 
E. Tiffany, both of Hoosick Falls; G. W. Davenport, of Winchester, Mass.; O. 
D. Young, of Cambridge, Mass.; C. N. Grey, of Boston, Mass. 


CHICAGO, ILL.—The village of Harlem has voted to advertise for bids for 
the construction of an addition to its lighting plant, with a capacity of 2500 in- 
candescent lights. The present plant, which is operated by the village, supplies 
the street lighting, and it is thought that some revenue can be derived by engaging 
in private lighting. 

WINDSOR LOCKS, CONN.—The Windsor Locks Electric Lighting Com- 
pany has taken down its smokestack and is preparing to put in a boiler of 250 
horse-power. The company will make other improvements toward increasing the 
power of its plant. It probably will soon be able to furnish power for light 
manufacturing purposes. 

SAN FRANCISCO, CALIF.—A large amount of electric wiring of mining 
works on the Comstock Lode in Virginia City, Nev., has been completed. The 
Sierra Nevada and the Union were recently finished under the supervision of 
Mr. C. E. Dutcher. The companies are now ready to receive power from the 
Truckee General Electric Company’s lines. 


OTTAWA, ONT.—The Rimouski Electric Company (La Compagnie Electrique 
de Rimouski) has been formed, with a capital of $100,000, at St. Germain de 
Rimouski, Quebec, to furnish electric-power to operate factories, etc. Thomas 
Lebel, of Fraserville; Joseph Norbert, of St. Germain; D. Caron and A. C. Lan- 
dry, of St. Octave de Metis, are the promoters. 


BENICIA, CALIF.—The Solano Electric Light & Gas Company proposes to 
shut down its steam plant and buy power from the Bay County Power Company, 
whose plant is operated by water-power. The Solano Company needs new trans- 
formers and material, and supplies for wiring buildings, besides general supplies. 
Mr. Peter Anderson is the company’s electrician. 

FERGUS FALLS, MINN.—The water-power supply for the electric light sta- 
tion has been shut off in order to make some necessary repairs at the dam, and 
the city will be in darkness for some weeks to come. Excavations were being 
made for a new steel penstock at the dam when soft earth was discovered, causing 
a leakage and threatening a cave-in. It was to avoid this possible damage that 
the water was shut off until the new work is completed. 

MONTANA.—Considerable interest is being taken locally in the work 
being done by the electric power company at the Madison canyon, six or eight 
miles from Norris. This company has about 60 men at work on the flume, which 
is to be 10 ft. high, 14 ft. wide and 2500 ft. long. It is expected 1600 electric 
horse-power will be furnished to the mines of Red Bluff, Norris and mines of the 
surrounding country. Besides the men working on the flume, a large force is 
engaged in getting out poles for the transmission line. 
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APPLETON, WIS.—At a meeting of the Appleton Electric Light & Power 
Company a change in management, contemplated for a year past, was made. 
A. L. Smith, L. E. Barnes and J. M. Baer, of Appleton, and Arthur D. Wheeler, 
of Chicago, resigned from the directory, and a new board was elected, consisting 
of John I. Beggs, H. D. Smith, J. S. Van Nostwick, Henry C. Payne and Charles 
F. Pfister. Mr. Beggs was elected president, and H. D. Smith, secretary and 
treasurer. The executive committee consists of J. I. Beggs, H. D. Smith and 
J. S. Van Nostwick. A. L. Smith was relieved from the management of the 
company at his own request. 


BURBON, IND.—The City Council, on Sept. 19, passed a resolution plac- 
ing the Burbon Electric Light Company in a somewhat embarrassing position. 
A $30,000-plant was erected here, and it is alleged that the construction company 
deviated from the plans and specifications. An injunction was had restraining 
the city from accepting it. No move has been made to remedy the defects. The 
resolution calls on the company to complete the plant according to the original 
design within 90 days, or else remove it. The company says it is impossible 
to do the work in that time. 


PITTSBURG, PA.—Mr. John K. Ewing, Jr., of Uniontown, Pa., has suc- 
ceeded in interesting a number of New York capitalists in a project of utilizing 
the power of the Ohiopyle falls and constructing a power house to generate elec- 
tricity, which is to be supplied to the manufacturing towns along the Youghio- 
gheny River and the Monongahela, as far as Pittsburg. Surveys have been 
made by engineers and hydraulic experts, and from their examination it has been 
learned that a fall of 110 ft. in a distance of 2000 ft. is possible, and that 20,000 
horse-power can be obtained at the lowest stage of the river. 
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HIRAM, OHIO.—A lighting plant is to be installed in Hiram College, and 
a 100-hp Fisher engine. 

SHERMAN, TEX.—J. P. Harrison and others are considering the formation 
of a company to build an electric line in the city. 

BRISTOL, VA.—The Bristol Belt Line Railway Company has obtained a fran- 
chise to use a number of streets for its electric system. 

TOLEDO, OHIO.—The Maumee Valley Electric Railway Company is making 
preparations for an immediate extension of its line to Waterville. 

CANTON, OHIO.—J. M. Ferguson, of Steubenville, is promoting a project 
to build an electric line from Canton to Steubenville via Carrollton. 

COLUMBUS, OHIO.—The Columbus Railway Company is making plans to 
build an electric line on a newly-completed county road to Arlington. 

TWO RIVERS, WIS.—The Council has granted a 35-year franchise to Thomas 
Higgins, of Neenah, to build an interurban electric line to Manitowoc. 

HAMILTON, OHIO.—The Hamilton & Lindenwald Electric Transit Company 
has been granted a 25-year franchise for an additional track on Second Avenue. 

CLEVELAND, OHIO.—F. D. Carpenter, L. M. Coe and Jacob Mayer, of this 
city, have secured a franchise in Wapakoneta for a new line to extend from Lima 
to Sidney. 

NEW YORK, N. Y.—A resolution to compel the Brooklyn Rapid Transit 
Company to put its trolley wires underground has been introduced in the Muni- 
cipal Council. 

ALLIANCE, OHIO.—Simon Harrold has closed a contract for the construc- 
tion work of the Alliance, Sebring & Salem Electric Railway. The work is to 
be started at once. 

&LKHART, IND.—There is a warm agitation here over the advisability of 
taking steps toward municipal ownership and control of the street railway and 
other public utilities. 

FOSTORIA, OHIO.—The Toledo, Fremont & Norwalk Electric Railway Coia- 
pany is securing right of way for a branch line from Findlay to Fremont, pass- 
ing through this place. 

NEWARK, OHIO.—The motormen and conductors employed by the Newark 
Street Railway Company went on a strike recently because several of their num- 
ber were discharged. 

CLEVELAND, OHIO.—Charles Dunbar and Daniel Gindlesperger of Brecks- 
ville are securing right of way for an electric line from Cleveland to Medina 
passing through Brecksville. 

BOSTON, MASS.—The Brockton & Plymouth Street Railway Company, W. 
C. Forbes, president; E. J. B. Huntoon, treasurer, has filed a certificate that its 
entire capital, $150,000, is paid in. 

GREENWICH, CONN.—Despite the protests of wealthy New Yorkers having 
their summer homes here, the work of building the trolley in Greenwich will 
probably begin in two or three weeks. 

CHICAGO, ILL.—The Union Traction Company reports gross earnings for 
the month of August of $682,816, an increase of $10,767. July showed a loss of 
$22,919 as compared with July, 1899. 

LEXINGTON, MICH.—The Township Board has granted a franchise to the 
Detroit, Lexington & Lake Huron Electric Railway through the township, the 
road to be completed by Dec. 31, 1901. 

SALEM, OHIO.—W. H. Klein, of Pittsburg, promoter of the Alliance, Se- 
bring & Salem Electric Railway, has secured an option on the road and power 
house of the Salem Electric Railway Company. 

COLUMBUS, OHIO.—The Urbana, Mechanicsburg & Columbus Electric Rail- 
way Company has secured all franchises from Urbana to Columbus, and that 
portion of the road will be pushed to completion. 

HAMILTON, OHIO.—The Southern Ohio Traction Company denies the re- 
port that it is preparing to haul freight into the city. The business will be con- 
fined to express and light packages, as in the past. 


HAMILTON, ONT.—The Cataract Power Company has made application to 
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the Township Councils of Barton, Saltfleet and Grimsby for right of way for an 
electric railway from Hamilton to Grimsby, Ont. 


TOLEDO, OHIO.—The Toledo, Fostoria & Findlay Electric Railway Com- 
pany has given a contract to the Dover Construction Company of Canal Dover 
for the building and equipment of its road between Fostoria and Findlay. 


TOLEDO, OHIO.—The Toledo & Monroe Electric Railway Company has 
completed its road as far as the State line, and cars will be placed in operation 
by Dec. 15. The company will run its cars over the Toledo Traction Company’s 
line. 


CLEVELAND, OHIO.—The Northern Ohio Traction Company has made ap- 
plication to the Cuyahoga County Commissioners for a franchise permitting it 
to double-track its road within the county limits. The entire road is to be double- 
tracked. 


COLUMBUS, OHIO.—Col. George D. Fredd, who is promoting a new electric 
railway line from Chillicothe to Columbus is stated to have been successful in 
financing the project and a construction company is to be formed at once to build 
the road. 


FRANKFORD, DEL.—The citizens of Frankford have offered to contribute 
$5,000 toward the construction of the proposed trolley road from this place to 
Ocean View, and the people living along the line are also willing to help further 
the movement. 


TOLEDO, OHIO.—The Maumee Valley Electric Railway Company has de- 
cided to double-track its entire road. Among other improvements a long trestle 
near this city will be replaced by a steel bridge, reducing the grade at that point 
fully one-third. 

JACKSON, MICH.—The Jackson Street Railway Company was purchased 
from the receiver by a New York broker for $155,000. It is expected that it 
will be consolidated with the Kalamazoo, Battle Creek & Jackson Electric Street 
Railway system. 

SMETHPORT, PA.—-The Smethport Electric Street Railway Company has 
been incorporated. Capital, $12,000. Incorporators: J. G. Todd, F. D. Gallup, 
J. W. Bonton, J. F. Davis, all of Smethport; C. D. Comes, J. E. Rooney, both of 
East Smethport. 

COLUMBUS, OHIO.—If the City Council grants the franchise application 
now pending, the Urbana, Mechanicsburg & Columbus Electric Railway Com- 
pany has made plans to place all contracts for material and to start the work of 
construction at once. 

TOLEDO, OHIO.+-Local and Eastern capitalists have practically secured the 
right of way for an electric road from Toledo to Bryan. The road will pass 
through Holland, Swanton, Wauseon, Archbald and several other towns and 
will parallel the Lake Shore Railway. 

ALBANY, .N. Y.—The Archibald Brady Company, of Syracuse, N. Y., has 
been incorporated, to construct street surface railroads, electric lighting plants. 
Capital, $50,000. Directors: William K. Archibald, New York City; Paul T. 
Brady and Robert E. Drake, Syracuse. 

CONCORD, N. H.—The Boston & Maine Railroad has filed a petition with 
the State Supreme Court asking for authority to build an electric railroad from 
Concord to Nashua. The building of this road would complete electric railroad 
connection between this city and Boston. 


ST. LOUIS, MO.—The St. Louis & St. Charles Electric Railway wants to 
build a bridge across the Missouri River at St. Charles and run into that city. A 
franchise is wanted by that company which will give the city a complete street 
railway system. A bill is now before the Council. 


MANSFIELD, OHIO.—Negotiations are under way for the sale of the fran- 
chise secured by T. Y. McCray for an electric road between Mansfield, Savan- 
nah and Wellington to Mr. Elkins, of Philadelphia. Report has it that the terms 
will be $50,000 in cash and a block of stock in the road. 

BOSTON, MASS.—The Waltham Street Railway Company has been char- 
tered, with a capital of $60,000. The directors are: Henry S. Milton, B. S. 
Tolman and R. B. Baker, of Waltham; Fred C. Hinds, G. T. Avery and E. D. 
Van Tassel, of Newton, and G. H. Wilson, of Brookline. 

LIMA, OHIO.—The employees of the Lima Street Railway Company went 
on a strike recently. Their chief grievance was the fact that the company had 
posted notices in cars requesting passengers to report failure to register all 
fares and any unbecoming conduct on the part of employees. 

BOSTON, MASS.—The Lawrence & Methuen electric road has been char- 
tered. Capital, $70,000. This road will run in conjunction with the new Haver- 
hill & Methuen line, capital $60,000, both connecting with the Hudson, Pelham & 
Salem road in New Hampshire. 

TORONTO, ONT.—Alderman Lamb is having prepared an act for incorpora- 
tion of the Toronto & Central Ontario Electric Radial Railways Company, with a 
capital of $5,000,000, to construct and operate the system in conjunction with 
the different municipalities through which these railways will run. 

TRENTON, N. J.—The New Jersey & Philadelphia Street Railway Company 
has increased its capital to $750,000. When completed it will be 16 miles in 
length, using 70-lb. T-rails. The equipment will be of the General Electric 
Company make. A brick power house will be built. Mr. James F. Shaw is 
treasurer. 

COLUMBUS, OHIO.—The Ripley Northern Railway Company, of Ripley, 
was incorporated, with $10,000 capital, by Ernest Bambach, E. E. Galbreath, John 
W. Adkins, G. R. Young, Albert White, J. C. Newcomb, P. D. Newcomb, J. S. 
Atwood and J. E. Kirkpatrick. They will build an electric railway from Ripley 
to Hillsboro. 

COLUMBUS, OHIO.—The Columbus, Buckeye Lake & Newark Traction 
Company has filed a mortgage for $1,000,000 to the Knickerbocker Trust Com- 
pany, of New York. A. J. Warner, of the company, is at present in New York 
placing contracts for material and equipment. A large park is to be established 
at Buckeye Lake. 

COLUMBUS, OHIO.—The Columbus, London & Springfield Electric Railway 
Company is making arrangements for the lease of a building to be used as a 
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temporary power house. A permanent building will be erected at London. The 
three-phase system will be used and current for the entire road will be furnished 
by one power house. 

WORCESTER, MASS.—The directors of the Consolidated Street Railway 
Company have voted to permit all Worcester school children to ride for half- 
fare to and from school and set apart the hours 7:30 to 5 or 5:30 o’clock as the 
hours in which the half-fare checks may be used by school children. The 
tickets will be sold 10 for 25 cents, or 40 for $1. 

GALVESTON, TEX.—Maj. R. B. Baer, receiver of the Galveston Street Rail- 
way Company, thinks the company’s losses by the recent hurricane will be at 
least $200,000. It will be necessary for Major Baer to have an order from court 
and also from the proprietors before he can purchase new machinery, and he 
has not heard from either of these yet in regard to it. 


SAN FRANCISCO, CALIF.—Plans looking toward the abolishing of cable 
and substituting the trolley on all the lines of the Market Street Cable Railway 
Company, in Western and Richmond districts, have been presented to the direc- 
tors by Superintendent of Construction Henry J. Lynch, and will doubtless be 
accepted. The remodeling involves the expenditure of $500,000. 


DAYTON, OHIO.—The promoters of the Dayton, Lebanon & Cincinnati 
Electric Railway, known as the Wolfe-Sunderland combination, have secured 
franchises through Montgomery County and in Centerville, Dayton and Lebanon. 
Another company, headed by J. B. Swing and F. C. Black, has made an applica- 
tion for a franchise for a similar road to the commissioners of Warren County. 


HAMILTON, OHIO.—The Southern Ohio Express Company, with a capital 
stock of $2,500, has been incorporated by W. C. Shepard, O. V. Parrish, Warren 
Bicknell, F. J. J. Sloat and J. K. Randall. The company will conduct an express 
and freight business over the lines of the Southern Ohio Traction Company. 
Direct connection will be made with Cincinnati over the College Hill city line. 


ALBANY, N. Y.—The Rockland County Traction Company has been incor- 
porated, with a capital of $300,000. The road is to be 30 miles in length, and 
is to be constructed entirely in Rockland County. Charles W. Reed, of Brook- 
lyn; Franklin H. Reeve, George F. Carpenter, George M. Carpenter, S. A. 
Osborne, of Brooklyn, and Paul M. Goodrich, of Brooklyn, are the shareholders. 


COLUMBUS, OHIO.—John T. Adams, acting in behalf of the whole city, has 
brought suit to test the franchises claimed to be owned by the Columbus Railway 
Company. The suit attacks the Main Street line franchise and upon the decision 
of the court will depend the franchises held by the company on West Broad 
Street, Oak Street and East Long Street. The case will be given an early 
hearing. 

COLUMBUS, OHIO.—The Columbus Railway Company has presented to the 
City Council a draft for concessions desired by the company. The company 
wants franchises for new lines to connect those of the Columbus City Company 
with those of the Columbus Central Company, both of which are now parts of 
the Columbus Railway Company; also a blanket franchise to include all of the 
city lines. 

TORONTO, ONT.—At intervals for several years past the directorat2 of the 
Toronto Electric Street Railway has tried to buy out the Metropolitan Electric 
Railway, which also operates in the city of Toronto and environs. Negotiations 
are now under way again, with good prospects of a successful issue. If the 
Metropolitan railway is acquired by the Toronto Street Railway Company, the 
former road will be extended at once to the shores of Lake Simcoe, Ont. 


SANDUSKY, OHIO.—The Sandusky, Bellevue, Monroeville & Norwalk Elec- 
tric Railway Company has given a mortgage for $600,000 on all its property to 
tne Commonwealth Title Insurance Trust Company, of Philadelphia. The 
mortgage is to secure the issue of 600 $1,000 bonds which have been sold to 
Philadelphia capitalists. Contracts have been placed for the material for road 
construction, and ground has been broken for a new power house near Monroe- 
ville. 

PHILADELPHIA, PA.—At the annual meeting of the Union Traction 
Company, held here recently, the following directors were elected: Thomas 
Dolan, William L. Elkins, Alexander M. Fox, John B. Parsons, William H. 
Shilmerdine, Alfred Smith, J. J. Sullivan, P. A. B. Widener, George D. Wide- 
ner, George W. Elkins, Alexander Balfour and Charles O. Kruger. The treas- 
urer’s report showed that the net earnings for the fiscal year ending June 30 
were $938,020.96. 

YOUNGSTOWN, OHIO.—Penhale & Fisher, New York bankers, have suc- 
ceeded in financing the new Youngstown & Sharon Railway Company, and the 
work of construction will start at once. Mr. Harry G. Hamilton will have 
charge of the building of the road. A large power house will be located here. 
Contracts for the material will be placed in the near future. The officers of the 
company are: M. H. Park, president; J. C. Whitlow, vice-president; B. F. Wort, 
secretary-treasurer. 

COLUMBUS, OHIO.—The Columbus, Mt. Sterling & Washington C. H. 
Electric Railway Company has been incorporated by Cyrus P. West, William R. 
Smith, Frank Johnson, Hugh K. Stewart and D. I. Worthington. The temporary 
capital stock is $10,000. The road will extend from Columbus to Washington 
C. H., and the company has completed arrangements to enter this city over the 
Grove City line of the Columbus Railway Company. Franchises have been se- 
cured in Fayette County and Washington C. H. 

CLEVELAND, OHIO.—It is said that the stockholders of the Cleveland & 
Eastern Electric Railway Company recently prevented the possibility of a con- 
solidation between the Cleveland & Chagrin Falls Electric Railway and the 
Chagrin Falls & Eastern Electric Railway Company by purchasing 1140 shares 
of stock in the former company, thus precluding the possibility of a two-thirds 
vote necessary to effect the consolidation. Both the Cleveland & Eastern and 
the Chagrin Falls & Eastern companies are building lines to Middlefield, and 
the move was made to prevent through competition between Cleveland and that 


place. 

SPRINGFIELD, OHIO.—Stockholders of the American Railway Company, 
of Philadelphia, who own the local street railway and lighting plant, met here 
recently and elected new officers. The new officials of the street railway com- 
pany are as follows: President, Oscar T. Martin; vice-president, W. J. Crow- 
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ley; secretary and treasurer, C. L. S. Tingley. Directors, W. J. Crowley, S. G. 
DeCoursey, W. H. Shilmerdine, Silas W. Pettit, Oscar T. Martin, Theo. Troupe, 
John H. Miller and C. L. S. Tingley. A number of improvements will be made 
to the road, and Lansdowne Park will be opened up as a summer resort next 
spring. 

BURLINGTON, VT.—E. D. Bennett as receiver has sold at auction the power 
house, with its equipment, the furniture and fixings in the casino, the cars and 
considerable supplies belonging to the Bennington & Woodford Electric Railway. 
The road was built in 1895, and run up the Green Mountains to Glastenbury, a 
distance of nine miles. It was operated only in summer, but has done nothing 
since the freshet in 1898, when it was damaged beyond repair. The power sta- 
tion and equipment was sold to I. E. Gibson, treasurer of the Bennington & 
Hoosick Electric Railroad for $680. The original cost of the property sold was 
over $30,000. 

ST. LOUIS, MO.—At a recent mass meeting the striking street car em- 
ployees adopted resolutions calling off the strike and boycott against the St. 
Louis Transit Company, and furthermore declared that any member of the union 
applying for work to the transit company would not endanger his membership 
thereby. The strike was ordered May 8, and called off on July 2. A week later 
it was reordered and the boycott imposed. During the strike and the boycott 
20 or 30 lives were lost and 100 or more persons wounded, while the property 
loss is variously estimated at from $1,000,000 to $2,000,000 direct, and five 
times that amount indirect, while the damage to the business interests of the 
city is incalculable. 


— 


NEW INDUSTRIAL COMPANIES. 


THE MEAD ELECTRIC COMPANY, of Marion, Ind., has been incorporated 
to manufacture electrical supplies. Capital stock, $100,000. 

THE ACME ELECTRICAL COMPANY, a Philadelphia concern, with a cap- 
ital stock of $100,000, has been incorporated in Delaware, to manufacture elec- 
trical appliances. 

THE STATION EQUIPMENT COMPANY has been formed in Chicago to 
manufacture electrical machinery. Capital, $25,000. Incorporators: C. S. An- 
drews, E. G. Fassett, G. Brockway, all of Chicago. 

THE EMPIRE INSULATED WIRE COMPANY has been organized in New 
York City, to manufacture wire and electrical supplies. Capital, $25,000. In- 
corporators: J. E. Roeser, New York; S. B. Ferris, Madison, N. J., and J. B. 
Clark, Brooklyn, N. Y. 

THE LIGHTWEIGHT BATTERY COMPANY, of Newark, N. J., has been 
incorporated, to deal in electrical batteries, etc. Capital, $500,000. Incorpora- 
tors: A. G. Voght, F. K. Irving, P. T. Austen, H. Tuttle, L. S. Mott; H. Tuttle, 
attorney, Paterson. 

THE SHADOWLESS ARC LIGHT COMPANY has been organized in Pitts- 
burg, Pa., to manufacture and deal in shadowless arc lights, etc. Capital, $15,000. 
The incorporators are: W. G. Nixon, Pittsburg, and J. J. Houlahan, C. Tepel and 
C. Koenig, of Bennett, Pa. 

THE HOWARD ELECTRIC COMPANY has been formed in Kansas City, 
Mo., with a capital stock of $20,000. The stock is held by J. H. Howard and 
W. T. Voight, Kansas City, Kan.; W. P. Robinson, W. L. Poffenberger and E. L. 
Massie, who is the attorney. 

THE ROMANELLI-RAFTER ELECTRIC CHEMICAL COMPANY, of New 
York City, has been incorporated to manufacture electrical batteries. Capital, 
$500. Directors: Edward Rafter, New York City; Gennaro Romanelli and Den- 
nis M. Shea, Madison, N. J. 

THE NEELY ELECTRIC COMPANY has been organized at Washington, 
D. C., to manufacture and deal in electrical appliances. Capital, $50,000. The 
incorporators are: F. C. Behrens, L. C. Brooks, C. C. Wheelen, C. H. Neely and 
R. W. Neely, all of Washington. 

THE UNIQUE ELECTRIC DEVICE COMPANY, of New York City, has 
been formed to manufacture electrical machinery, etc. Capital, $10,000. Incor- 
porators: J. P. Hynes, M. Soreham, M. Hynes, all of New York City; J. J. 
Hynes, attorney, New York City. 

THE ARCHIBALD-BRADY COMPANY, of Syracuse, has been formed to 
construct street surface railroads, electric lighting plants, telephone, telegraph 
and gas plants. Capital, $50,000. Directors: William K. Archibald, New York 
City; Paul T. Brady and Robert E. Drake, Syracuse. 











LEGAL. 


BIDWELL IN MILWAUKEE.—Benson Bidwell et al. have brought suit 
against the Milwaukee Electric Railway & Light Company to restrain it from 
further alleged infringement of complainants’ patent rights. The plaintiffs al- 
lege that they are owners of the patent whereby electric cars are lighted by the 
same current that is used to run them. They ask for an accounting and demand 
that the income unlawfully derived from the violation of the plaintiffs’ rights be 
stated and damages paid accordingly. Last June Mr. Bidwell brought suit against 
the Indianapolis Street Railway Company for damages for alleged infringement 
of certain of his patents. 

PHONOGRAPH RIGHTS.—A special despatch from Cincinnati, of Sept. 25, 
says: “The National Phonograph Association met at the Burnet House, 100 
members representing 32 phonograph companies of the United States being 
present, and took steps toward bringing suits to enjoin Thomas A. Edison from 
further alleged breaches of contract in selling to others territorial rights which 
they assert he sold to them in 1888, and which contracts do not expire, they 
claim, until 1903. Suits for damages against Mr. Edison and for an accounting 
of the machines and territory so disposed of were also arranged for. The fol- 
lowing officers were elected: President, A. W. Clancey, Chicago; vice-president, 
R. C. Kinead, Louisville; secretary, J. L. Andem, Cincinnati; treasurer, E. D. 
Easton, Washington. 
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OBITUARY. 


S. V. ESSICK.—Mr. Samuel V. Essick died on Friday, Sept. 28, at his 
home in Yonkers, N. Y., after a short illness. He was in his sixtieth year. Mr. 
Essick was born in New Franklin, Ohio. He was a lawyer, but he was better 
known on account of his inventions, among the more important of which is a 
printing telegraph. When the machine was first brought out it was tried in New 
York newspaper offices. He went to Yonkers to live in 1891. Before that he 
lived in Brooklyn, where he was associated in business with Abner McKinley. 
He is survived by his wife, one son and a daughter. 








PERSONAL. 
MR. HORATIO A. FOSTER, the consulting electrical engineer, has removed 
from Buffalo to Philadelphia. 


MR. W. MAVER, JR., has an interesting article in the current Cassters Maga- 
zine on the manufacture of electrical cable. 


MR. F. E. HATCH, president of the Hatch Electric Smelting Company, of 
Green Bay, Wis., was a visitor in Chicago last week. 


MR. HUGH HARRISON, who has been prominently identified with many 
electrical enterprises in this country, has been in London lately. 


MR. E. H. JOHNSON is expected in this country the present week from Lon- 
don, accompanied by Mr. Leonard W. Holmes, who is well known in English 
electrical circles. 

MR. J. LEVERING JONES, of Philadelphia, and Mr. J. B. Stauffer, of New 
York, have been added to the board of directors of the Erie Telegraph & Tele- 
phone Company. 

MR. F. A. BARBEY has been appointed New England representative of the 
Standard Pneumatic Tool Company, of Chicago, and has opened an office at 185 
Summer Street, Boston, Mass. 


MR. E. M. JACKSON, superintendent of construction and maintenance for 
the Central Union Telephone Company, Chicago, has started on a trip to San 
Francisco and Honolulu in search of health. 


MR. RALPH D. MARCHAND, for some years an engineer for the Westing- 
house Company in connection with the long-distance transmission of electricity, 
has been appointed to a similar position with the Montreal Street Railway and 
the Chambly Manufacturing Company, of Montreal. 


MESSRS. THAYER AND KINGSBURY, of the Western Electric Company, 
have sailed for England this week on the Oceanic. On board the same steamer 
are Messrs. Sinclair and Gaine, of the National Telephone Company, of England, 
who have been making a trip through this country as far as San Francisco. They 
had time for but a brief stay in New York. 


MR. ARTHUR WARREN, of the Westinghouse Electric & Manufacturing 
Company, is again in New York after a prolonged stay in London and Paris. 
Besides organizing much of the Westinghouse exhibit work at the Paris Expo- 
sition, Mr. Warren made a “‘palpable hit’’ with a Westinghouse generating plant 
and car in full operation on a long stretch of conduit track at the London tram- 
way exhibition in June. 

MR. A. K. WARREN, who has been well known for many years in New York 
City as an electrical engineer and expert on dynamo machinery, has severed his 
connection with the American Electrical Maintenance Company, of which he 
was vice-president and general manager. He is now returning to the old field 
occupied by the A. K. Warren Company and is ready to estimate on construction 
or repair work, or to act as consulting engineer in regard to the installation of 
electric light or power. Those who, as manufacturers or users, secure his serv- 
ices will have unusual experience and ability at their command. 


MR. HENRY G. ISSERTEL, E.E., has made an important connection in his 
old familiar field of dynamo machinery, and will hereafter represent the appara- 
tus of the Sprague Electric Company, paying special attention to the “‘split-pole’’ 
type. Mr. Issertel is an old T.-H. man, and was a pioneer in railway work, etc. 
His success as selling agent for the late Walker Company is well remembered in 
the trade, and there seems no good reason why it should not be repeated under 
the favorable conditions of his new alliance. Mr. Issertel will for the present 
have his office at the company’s New York headquarters, in West Thirty-fourth 
Street. 





EDUCATIONAL. 


UNIVERSITY SCHOOL.—The eighth annual announcement of the Uni- 
versity School, Clanton, Ala., for 1900-1901, is just issued. It gives a list of 
the courses of study, expenses, etc. 

COURSE IN ELECTRO-CHEMISTRY.—The Massachusetts Institute of 
Technology announces that it has organized a special course in electro-chemistry. 
The new option for second-year students will go into effect at the beginning of 
the school year 1900-1 and for the third and fourth years in 1901 and 1902, re- 
spectively. 


an ‘Trade Motes. 


PARIS AWARD.—The Eldredge Electric Manufacturing Company, Spring- 
field, Mass., was awarded a diploma at the Paris Exposition on its exhibit of 
pocket instruments. 





THE FARR TELEPHONE & CONSTRUCTION SUPPLY COMPANY, Chi- 
cago, has been awarded a bronze medal on its display of telephones and telephone 
appliances at the Paris Exposition. 

IDEAL ENGINES FOR RAILWAY WORK.—A. L. Ide & Sons, Spring- 
field, Ill., has issued a pamphlet describing and illustrating its four-ported engine 
for railway and other heavy service. 
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THE ARNOLD ELECTRIC POWER STATION COMPANY, Chicago, is 
sending out to the trade a folder, in which is described the character of its busi- 
ness, and refers to various plants of its design. This company takes contracts 
for the building of electric plants. 


THE SENECA FALLS MANUFACTURING COMPANY, Seneca Falls, N. 
Y., has issued a new catalogue of its foot and power lathes, with its usual spe- 
cialties, such as the “Star” screw-cutting engine lathe, and the usual accessories, 
such as the tapping attachment and ball-bearing arbor press. 


THE NATIONAL CABLE & WIRE COMPANY, Pittsburg, Pa., which was 
organized some time ago, with a capitalization of $1,000,000, has purchased the 
mower and reaper works at Latrobe, Pa., for the purpose of remodeling this fac- 
tory and changing it into a works for the manufacture of electrical supplies. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, is jubilant over the 
fact that three of its agencies have carried off prizes at the Paris Exposition— 
“Beyond competition,” and ‘“‘For high standard of excellence.’’ The winners are 
the A. B. arc lamp, Packard incandescent lamp and the Packard transformer. 


FOREE BAIN, Monadnock Block, Chicago, consulting engineer and solicitor 
of patents, will be glad to send his little vest pocketbook, ‘“‘Useful Information 
for Practical People,’ including many engineering tables and other convenient 
figures, on receipt of 4 cents postage, or 29 cents for the book enclosed in a 
morocco leather cover and card case. 


THE DeDION-BOUTON MOTORETTES and quadricycle won all the events 
of their classes at the Tri-State Fair in Guttenburg, N. J., recently, against all 
comers. They also came in first and second in the Automobile Club run on Sat- 
urday, Sept. 22, from the Waldorf Hotel to the Larchmont Yacht Club against 
steam machines and various types of gasoline machines, over fifteen vehicles being 
in the run. 


BELKNAP MOTOR COMPANY, Portland, Me., took a prize recently at the 
Paris Exposition, as noted in these pages, on its Chapman or Belknap automatic 
voltage regulator. It went to the show not merely with the idea of securing an 
award, but because it has already had many inquiries from abroad. Its export 
trade is, in fact, growing to considerable proportions, and now requires careful 
watching and separate attention. 


RHEOSTATS.—The Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., recently issued a set of bulletin sheets pointing out the features and giv- 
ing dimensions and other information regarding various types of the rheostats 
manufactured by that company. Many of the sheets are illustrated with views of 
the apparatus and diagrams showing how the rheostats are connected up in 
relation to different electric systems. 


CHARLES H. BESLY & COMPANY, Chicago, report that they have made a 
number of large shipments to the North and Middle West of complete shop 
equipments, and are receiving many orders for small tools from the same sec- 
tions. Many orders for Helmet oil, Bonanza cups and Helmet babbitt are daily 
being received from the Western mining districts. Their new catalogue is now 
ready for distribution and will be mailed free to any address upon application. 


TOWER ILLUMINATION.—The new tower being finished by Montgomery 
Ward & Company, as the highest in Chicago, is to be surmounted by a statue of 
Diana, which is to be electrically illuminated so as to make the statue visible at 
night. At each of the four corners of the tower below the statue a large Multi- 
plex Reflector Company’s reflector will be placed, and the rays of light are to be 
directed upward at the statue. The statue will be gilded, and it is expected that 
a fine effect will be produced. The contract for the electrical illumination mate- 
rial is being carried out by the W. R. Garton Company. 


THE NEW YORK AUTOMOBILE SHOW.—Mr. Marcus Nathan, manager 
of the Automobile show, which is to be held at the Grand Central Palace, New 
York, Nov. 14 to 24 next, is sending out to the trade and those concerned some 
printed matter of general and special interest. This show promises to be the 
best of its kind ever held in New York, and the fact that there is an extraordi- 
nary demand for exhibition space is proof that it will be a display worth coming 
many miles to see. Automobilism is on the jump, and the big jumps it is taking 
will be exemplified at the Grand Central Palace on this occasion in a way that 
will be convincing and interesting. 


TRIUMPH ELECTRIC COMPANY, of Cincinnati, Ohio, writes us: “It will 
probably be interesting for you to note that our company has just been awarded 
a medal at the Paris Exposition for its machines. This award came as an entire 
surprise, for the company was not a direct exhibitor at the Exposition, and, of 
course, did not expect to receive a medal. Its machines on exhibit there were 
loaned the Fay & Egan Company, the Ferracute Company and also the R. K. 
LeBlonde Company for operating their exhibits. As the company was not a 
direct exhibitor it was not competing for a medal, and consequently did not ex- 
pect one. Evidently its machines must have attracted quite a little attention; or 
otherwise the commmittee of awards would hardly have given the company a 
medal, so that it feels greatly complimented.”’ 


INSULATING VARNISHES AND COMPOUNDS.—The Eagle Paint & 
Varnish Works, Pittsburg, Pa., have just issued a retail price list of their Eagle 
insulating varnishes, paints, compounds and specialties. Eagle insulating var- 
nish is especially adapted for use on all bare metal surfaces, either dipped or 
varnished, machine-wound armatures, armature core plates, field coils, switch 
bases, brush holders, mouldings, cloth, wood, tape, paper, etc. Of the new spe- 
cialties of this company Eagle winding-lac is an air-drying insulator, very adhe- 
sive, holds the wires in place, dries quickly, but never becomes brittle, is not 
affected by acids or alkalies, resists the oxidation of copper and does not car- 
bonize. Eagle lac-black, another specialty, is particularly suited for finishing 
armatures, field coils, etc. It dries hard in 10 to 15 minutes with a high gloss. 
It is unaffected by water, lubricating oils, acids or alkalies, and can be used for 
general insulating purposes. 


P. & B. INSULATION.—Among the most important features of the modern 
ocean passenger steamship are the refrigerating and cold-storage rooms. Each 
vessel carries its own ice-making machinery, and in the construction of the 
rooms containing the plant, besides the cold-storage rooms, an even temperature 
must be maintained at all times. In order to secure this condition air-tight and 
moisture-proof insulation materials are necessary. P. & B. giant insulating 
papers, made by the Standard Paint Company, New York, have been used in this 








class of work on many of the most famous ocean steamers, including the Deutsch- 
land, the St. Paul, St. Louis, Kaiser Wilhelm der Grosse and many others, and 
on the principal steamers of the Cunard Line, White Star Line and other equally 
well-known lines. It is stated that the experience had with P. & B. insulation on 
the vessels mentioned proves that the temperature in their cold-storage rooms is 
very easy to regulate, because the insulation is perfect. 


AN IMPROVEMENT IN CATALOGUES.—The Electric Gas Lighting Com- 
pany, 195 Devonshire Street, Boston, Mass., has just issued the 18th edition of 
its illustrated catalogue and price list of electrical house goods and general elec- 
trical supplies. It is called a “‘four-department catalogue,’’ which means that its 
contents are classified by departments, viz.: Electric gas lighting, Electric bat- 
teries, Electric house goods and Electric light supplies. A side index enables 
one to turn at once to the pages devoted to any one of these departments. This 
is a commendable feature, as it saves the time usually spent in hunting through 
catalogue pages for the articles of any particular class. Besides the side index 
there is a complete general index. The catalogue contains 236 pages, with illus- 
trations of the articles listed, of which there is a very large number. This com- 
pany is now carrying a full line of electric light supplies, which department alone 
takes up 74 pages of the catalogue. 


THE WATSON-STILLMAN COMPANY, 204 East Forty-third Street, New 
York, has issued a new catalogue, compiled from its illustrated sheets of its die 
presses, hydraulic pumps, packings, etc., which will prove interesting to any 
electrical manufacturer who has use for hydraulic presses in his establishment. 
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Among the tools manufactured by this company, which are of special interest to 
electrical manufacturers, might be mentioned one for compressing small pieces 
of mica into large sheets, thus enabling the waste mica to be made up again and 
re-used. This is a machine of great economical value in such plants. It also 
makes a small hand-power hydraulic riveter which is especially designed for rivet- 
ing connections in the commutators of large dynamos; street railway rail bonds 
are also headed by this same machine. Another interesting machine for street 
railway purposes is its hydraulic car axle straightening press, while its hydraulic 
jacks are, of course, available for all purposes where lifting, pushing or pulling 
is concerned. 


PLATINUM.—In his interesting paper, read before the convention of Muni- 
cipal Electricians at Pittsburg last week, Mr. F. C. Mason says: ‘‘The produc- 
tion of platinum alloys specially adapted for contacts under all conditions of cur- 
rent density and temperature has been very carefully investigated by Baker & 
Company, the platinum refiners of Newark, N. J., who now regularly manufac- 
ture a number of alloys possessing all the requisite properties for durable and 
perfect contacts. Their XXV. brand is especially designed for use in electric 
signaling apparatus, and is now generally specified in awarding contracts for 
high-grade instruments. For commercial reasons the composition of this and 


their other alloys is kept secret; but as to the operative value of contacts made 
from these alloys I can say from personal observation that too much credit can- 
not be awarded this firm for its conscientious efforts to produce an article so 
vitally important to the certain operation of signaling apparatus, and which 
fully meets our exacting requirements.” 





UNITED STATES PATENTS, ISSUED SEPT. 25, 1900. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 
658,336. ELECTRIC RAILWAY; E. M. Bentley, New York, N. Y. App. filed 
Aug. 5, 1896. An exposed sectional working conductor normally discon- 
nected from the circuit extends along the track like a third rail, there being a 
contact device carried by the car, adapted to pass over the sections in suc- 
cession. The sections are connected with the feeding conductor by a manu- 
ally controlled circuit closer operated by a signal man from a distant point. 

658,388. MECHANISM FOR IMPARTING SUCCESSIVE OR ALTERNAT- 
ING MOVEMENTS; E. Moore, Meductic, Canada. App. filed Nov. 15, 
1899. Relates to means whereby an electric current is alternately shifted in 
order to operate the switch tongue of a tramway switch. 

658,412. METHOD OF TREATING ORES; G. M. Westman, New York, N. Y. 
App. filed Jan. 12, 1899. Relates to a method of treating arsenical ores. 
The freeing of the arsenic from the ore is accomplished in a closed chamber 
from which the poisonous arsenic vapors are led to a suitable condenser. At 
the same time the precious metal which may be present may be collected 
and saved. The heating and melting are accomplished by means of electric 

currents. 





658,476.—Dynamo Regulation. 


658,423. CARBON ROD FOR ELECTRIC ARC LAMP; H. Bremer, Neheim, 
Germany. App. filed Aug. 5, 1899. A carbon electrode for arc lamps con- 
taining a salt of an alkaline earth uniformly mixed with the carbon and 
provided with an air-tight, glassy coating adapted to burn at the extremity 
of the electrode and then to absorb and chemically combine with the basic 
slag produced by the burning of the electrode. 


658,431. DYNAMO BRUSH; C. Endruweit, Berlin, Germany. App. filed Aug. 
7, 1899. 


7 A dynamo brush, consisting of homogeneously united metallic 
foils and carbon strips, so compiled that metal and carbon appears in alter- 


nate layers. 


658,445. ELECTRIC CAR; A. A. Ingraham, Lowell, Mass. App. filed Oct. 2, 
1899. Relates to details of gearing and motor support. 

658,476. DYNAMO REGULATION; I. E. Storey, Trenton, N. J. App. filed 
Feb. 23, 1900. Provides means whereby generators driven by the axle of a 








railway car and therefore subjected to wide variations of speed may be made 
to maintain a substantially constant voltage. 

658,483. PROCESS OF OXIDIZING NEGATIVE ELECTRODES FOR 
PRIMARY BATTERIES; C. J. Coleman, Chicago, Ill. App. filed Dec. 20, 
1899. The process comprises the oxidation of a body of finely divided or 
porous copper into a coherent mass by placing it in an oxidizing atmosphere 
and simultaneously supplying to it a requisite amount of moisture. 

658,541. BOND-TIE FOR ELECTRIC RAILWAYS; W. A. Downing and J. 
T. McHugh, Pittsburg, Pa. App. filed Feb. 21, 1900. In order to prevent 
tampering with the rail bond it is placed within the fish-plate. 

658,581. TROLLEY; A. Piton, St. Sauveur de Quebec, Canada. App. filed 
April 17, 1900. The roof of the car is provided with a spring-repressed 
tension arm to which the cable from the trolley pole may be detachably 
connected, the spring of the arm opposing the spring of the trolley pole. 

658,601. APPLIANCE FOR IMPARTING HEAT AND ELECTRICITY TO 
THE BODY; I. Timar, Berlin, Germany. App. filed Nov. 10, 1899. Com- 
prises a metallic electrifying frame and a rubber bag adapted to hold certain 
calorific substances applicable to heating the body when brought in contact 
therewith. 

658,698. ELECTRIC FURNACE; C. S. Bradley, New York, N. Y. App. filed 
Feb. 10, 1900. Comprises a furnace of the moving-receptacle type and means 
for supplying gas to the receptacle at a definite part of its movement, so as 
to effect a particular reaction. 

658,706. ELECTRIC STOVE; H. J. Dowsing, London, England. App. filed 
Sept. 12, 1899. Details. 


% mn 
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658,741.—Electric Welding Machine. 


SECONDARY BATTERY; C. J. Coleman, Chicago, Ill. App. filed 

Dec. 8, 1899. The active material is contained within perforated cylindrical 

casings arranged side by side in close relation in the battery cell. The posi- 

tive and negative electrodes of adjoining cells are integrally connected to- 
gether. 

SECONDARY BATTERY; C. J. Coleman, Chicago, Ill. App. filed 
Oct. 2, 1899. <A perforated casing encloses a longitudinal cell which con- 
tains the active material. The casing is formed of a double series of half- 
cylinders, the two series being bolted together. 

658,741. ELECTRIC WELDING MACHINE; O. Parpart, Cleveland, Ohio. 
App. filed Jan. 31, 1898. Provides for the electric welding of the butt joints 
of tubes. Two electric current-conducting devices are respectively con- 
nected with opposite electric poles and are adapted to pass directly on the 
opposite edge portions of the butt-joint of a tube. Two rolls tend to feed 
the tubes along and force the ends together. 

TROLLEY WHEEL; D. F. LL. 

1899. Details. 


658,733. 


658,734. 


65,745. Jones, Columbus, Ohio. App. filed 


Aug. 12, 











OcToBER 6, 1900. 








ELECTRICAL WORLD anv ENGINEER. 





73 





THE “CLARK” WIRE. 


o All 
eos ee Dae aRTl T ose strated an mi. PROVIDENCE, R. |. 
way and fevble sys | Bare and Insulated Electric Wire, 
Motor use. ae Electric Light Line Wire, 


Inspector Boston Fire Underwriters’ Union says! a , thoroughly reliable 
and desirable Wire in ebery respe 
The Clark wire has been before the public and in use for the past ten years, and 
We guarantee our insulation wherever used—Aerial, Un- 
rices are as low, if not lower, than any other 
We shall be pleased to mail Gatalogue, with terms and discounts 


has met with universal favor. 
derground or Submarine, and our net 
first-class insulated wire. 
for quantities. 


» EASTERN ELECTRIC CABLE COMPANY, 
HENRY A. CLARK, Treas. and Gen’! Mgr. 
HERBERT H. EUSTIS, Prest. and Electrician. 





ANK N. PHILLIPS, Pres. 
e “i WAGENSEIL, Treas. 





Cuicaco: F. E. Donohoe, 241 


61-63 Hampshire Street, 
BOSTON, MASS. 


EUGENE F. PHILLIPS, 
General Manager. 


AMERICAN ELECTRICAL WORKS, 


Incandescent and Flexible Cords, 


Railway Feeder and Trolley Wire, 
Americanite, Magnet, Office and 
Annunciator Wires. 


CABLES FOR AERIAL AND UNDERGROUND USB. 


NEw York: W., J. Watson, 26 Cortlandt St. 

Madison St. 

MONTREAL: Eugene F. Phillips’ Electrical Works. 
Main Office and Factories, Phillipsdale, R. 


E. Rowianp PuHItutps, —" 
C. R. Remincton, Jr., Secy. 








HENRY C. TOWNSEND 


Formerly Principal Examiner Electrical 
Division U.S. Patent Office. 


DELBERT H. DECKER 


Late Assistant Examiner, Electvical Divi- 
sion U.S. Patent Office. 


TOWNSEND & DECKER, folistors ot, §. an 


141 Broadway, New York 
Expert Opinions on the scope and validity of Patents 


DYER, EDMONDS & DYER 


»PATENTS.. 


31 Nassau Street, 
NEW YORK CITY. 


lave done —— 


andy avnce. 18EZ. 
initia. 


Ralph J. Sachers, M.E., Ph.D. 
Pateat and Scientific Expert. 


U.S.and FOREIGN Patents, Trademarks 
and Copyrights. International patent 
w a specialty. 
$20 LIBERTY STREET, 


Tel. 1269 Cortlandt. NEW YORK, 


PATENTS 


Fifteen years of continual practice before the U. 8. 
Patent Office, gives me the ability to render inventors 
valuable service in procuring their patents, I am an 
electrical and mechanical expert, thoroughly conversant 
with U. S. and foreign patent laws. 


F. W. BARNACLO, 
809 and_811 Equitable Building, Baltimore, Md. 








EDWARD P. THOSIPSON, M. E. 
Registered Solicitor of Patents, 


81 FULTON STREET, N. Y. CITY 
Successful practice by correspondence for fifteen years, 
Manager Power Patent Bureau for two years. 


Manager ELECTRICAL WoRLD Patent Agency for two 
years, 

Thejonly solicitor who is a member of both the Amer, 
So. Mech. Eng. and A. I. E, E, 

Send for circular, references, estimates, etc. 





You can reach everyone in 
the electrical field whose atten- 
tion it is possible to secure 
through a newspaper by adver- 
tising in ELECTRICAL WORLD 


AND ENGINEER. 





COURSES IN 


ELECTRICAL ENCINEERING 


for those who wish to study from the very beginning to the most 
advanced subjects in electricity. Prepared by the best practical 


Pe ELECTRICAL ENGINEERING 


Telegraphy, Electric Lighting, Electric Railways, 
far 


Telephony, 
‘lectric Mining, Short Popular Electrical Course. 


X-Rays, 
MECHANICAL ENCINEERING, 
MECHANICAL DRAWING, Etc. 


Our system of Correspondence Instruction has helped thousands to better po- 
sitions and salaries. Our terms are within reach of all. 





Write for our illustrated book, *‘Can | Become an 
peece Leste ne Electrical Engineer ?’’ Sent free. 


oo Hy Myers Wein ons Mare The Electrical Engineer Institute 
3 be of Wate ety anotie. on of Correspondence Instruction 


pra values 
ERT ical rad 
Of. Dept. H. 240 and 242 West 23d St., New York 


Jos. WETzLER, M.E., E. E., Pres. T. COMMERFORD MARTIN, Vice-Pres. 


5 Consider The CBadlvica 





THOMAS J. JOHNSTON 


COUNSELLOR AT LAW 
New York City 


Six years with General Electric Company 
Patent Causes Patent Soliciting 


WM. A. ROSENBAUM 


Electrical Expert and 
Patent Solicitor.... 


ROOM 177 


TIMES BUILDING NEW YORK CITY 


66 Broadway 








HAWKINS’ EDUCATIONAL WORKS 
(6 vols., $11.00) treat on the “steam end’”’ 
of electricity. Send for descriptive cata- 


logue and special offer to readers of Elec- 
trical World and Engineer, by which these 
works may secured on small — 


ee. Books delivered on receipe, © 
payment. THEO. AUDEL co. 
pow ers, 63 sth Ave., corner oath St.; 
Correspondence solicited. 













WE PAY 








---- Send for descriptive circular.... 


Absolutely Non-infringi 
Protection ype. - 


AMERICAN BATTERY CO., 
Est’d 1889. 172 S. Clinton St., Chicago, Ill 





108-112 W. Spring St., 









No Electrical Journal published 
has so large a foreign and domes- 
tic circulation as ELECTRICAL 
WORLD AND ENGINEER. 


STORAGE BATTERY PLATES 


The inventor of a new Storage Battery 
Plate will supply gratis, ee a = to 
responsible parties, Anodes and 
for test. A cell of these plates weighs oaly 
one-third of the weight of the ordinary 
Storage Battery Cell, and is chemically un- 
affected by any electrolyte whatever. The 
plates can be supplied in either porous or 
dense condition, as mer be desired, and can- 
not buckle. They embody an entirely new 
principle hitherto unknown in the art. 


Address 
Cc. W. CESNER, 
176 SULLIVAN STREET, 








CESNER WORKS, 
BROOKLYN, N. Y. 


400 Sibley Street, 


GUT-OUTS, 


ih’ SULATORS, 


SWITCH f Las a F 


1 AMD sl 
LANT a 


Peat Alo 


one way in any part of the State. 
REPAIR WORK of any kind and REFILL 


“ ° ’ Storage 
Amer ICd ny id GHT COMMUTATORS. 
' ipments. 


ON ANY ELECTRICAL SUBJECI 
sent, prepaid, to any address in the 
world, upon receipt of price. 
Catalogue. 


BOOKS 


BLECTRICAL WORLD and ENGINEER, 120 Liberty Street. New York. 


We do good 


Moderate Prices. Prompt 


All work guaranteed. Open day and night. 


BUCKEYE ELECTRIC REPAIR WORKS, 


COLUMBUS, OHIO, 





17-19 Alling Street, 
NEWARK, N. J. 


, -| JACOB STUCKY, sewn 2. 


Practical Electrical Machinist 


Dynamos, Motors, Armature Winding, Commutators of any manufacture refilled. 
24 years’ experience managing the construction of Electrical Machinery. 





CRYSTAL 
CHEMICAL COLORING 


FOR COLORING 


Incandescent Lamps any Color Desired. 
Applied, Giving Brilliant Effects, Cheap. 
SEND FOR CIRCULAR 


WEBSTER CHEMICAL CO., 


Easily and Quickly 


ST. PAUL, MINN. 





Send for 


Saha anne a 


— 


| 
) 
| 
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POSITIONS WANTED. 


The rete for “Position Wanted” adver- 
Hheements of ferty words or lese is one dollar 
on insertion; additional words twe cents 
each. Remittance should accompany order. 





POSITION WANTED—As superintend- 
ent or manager of electric light plant; 
have had 12 years’ practical experience in 
light and power station work, last six years 
as superintendent; thoroughly versed in 
electrical and mechanical engineering; de- 
sires change; best of reference. Address 
“EXCELSIOR,” care Electrical World and 
Engineer, New York. 


P OSITION WANTED—As superintend- 
ent of electric lighting plant west of 
Chicago by a man with 12 years’ practical 
experience in the installation and operation 
of electric lighting plants; familiar with 
every branch of electrical construction, al- 
ternating and direct-current generators, mo- 
tors and arc lamps; understand monocyclic 
oxetem of lighting and power. Address 
“POWER,” care Electrical World and En- 
gineer, 936 Monadnock Block, Chicago, IIl. 


P OSITION WANTED—By a graduate of 
electrical school, Columbia College 
with some electrical concern; age 28; best of 
references given. Address “E. E.,”’ care 
Electrical World and Engineer, New York. 


OSITION WANTED—As superintend- 
ent or superintendent and manager 
electric light plant or repair shop by electri- 
cal engineer; 10 years’ experience in erec- 
tion, maintenance, and repairs electrical and 
steam machinery; wide experience construc- 
tion work, and purchasing all classes con- 
struction material; references. Address 
“M. J. S.,”’ care Electrical World and Engi- 
neer, New York. 


OSITION WANTED—To take charge 

of high-speed engine in electric light 
plant; country town preferred; unquestion- 
able reference; will go anywhere. Address 
“N. W. H.,” care Electrical World and 
Engineer, New York. 


OSITION WANTED—By an_ experi- 
enced filament maker, familiar with 
every detail of lamp manufacture and fac- 
tory needs; can make all kinds of lamps 
correct to voltage and at low cost; original 
methods of obtaining the best results. Ad- 
dress “‘N. W. J.,” care Electrical World and 
Engineer, New York. 

















YOU NEED IT! 


VAM GMAT GMAT MINA 





Will keep the Commutator in good condition and prevent cutting. 
50c. per stick. $5.00 per dozen. 


gum the brushes. 


FOR SALE BY ALL SUPPLY 


Gale’s Commutator 


Compound. 
The Only Article that will Prevent Sparking. 


Absolutely will not 
Send &0c. for trial stick. 


HOUSES, OR 


K. MCLENNAN & CO., 05, 100 washington Street, CHICAGO. 


fF VOU WANTAN ARTICLE 


ULAR t eu mee ee | aaa 


U.S.METAL POLISH °°"! 


a7 me | 


elk 


POCLTSHING ENDS 


OSITION WANTED—By technical en- 
gineer, experienced in designing and 
constructing pole lines, distributing sys- 
tems, common battery telephone offices of 
every size, and electric light plants, with a 
consulting and contracting engineer. Ad- 
dress “‘T. P.,”’ care Electrical World and 
Engineer, New York. 





OSITION WANTED—By electrician; 
six = experience in testing depart- 
ment of leading dynamo and motor manu- 
facturer, in charge last two years; thor- 
oughly acquainted with all forms of direct 
and alternating-current machinery; desires 
position in factory, construction or _ rail- 
road work; best of references. Address 
“W. B.,” care Electrical World and Engi- 
neer, New York. 





OSITION WANTED—Armature wind- 
er, all-round, direct-current electrician 
and mechanic, desires work with construc- 
tion, manufacturing or repair company; 
thorough, practical man, accustomed to 
trouble hunting and expert repairing; good 
Groughtemen. pattern maker and machinist; 
familiar with automobile and railway work, 
car wiring, etc.; sober, steady hustler; han- 
dle men and business; go anywhere; rea- 
sonable. Address “GERMAN - AMERI- 
CAN,” care Electrical World and Engineer, 
New York. 


at SIRE NES 


TTL eri rata) tet eee | 





HELP WANTED. 


The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 
and fifty cents an insertion; additional words 


three cents each. Remittance should accom 
pany order. 





Ww a an eneineue school of 
high standing in the Middle States 
an assistant in the Electrical cr 
He must be a technical graduate, thoroughly 
capable of installing electrical machines, 
testing them, etc. A man who has had two or 
more years’ experience in the testing labo- 
ratory of one of the great electric manufac- 
turing companies preferred. Address, giv- 
in our experience and references, 
“X. Y. M.,” care Electrical World and En- 
gineer, New York. 





ANTED—A young man with a tech- 
nical education to do cable testing 
and trouble hunting for a large telephone 
company in Pennsylvania; permanent posi- 
tion and lots of room for advancement. 
Please state salary expected. Address ‘‘N. 
Z. D.,”’ care Electrical World and Engineer, 
New York. 


ANTED—Assemblers of direct and al- 

ternating ceiling and desk fans; also 

men to inspect and test these motors. Ad- 

dress “FANNIE,” stating experience, “Ee 

required and giving references, care Elec- 
trical World and Engineer, New York. 





ag a eng pd competent man 
to take charge of small drawing plant; 
must be well posted and a hustler, reliable 
and _ sober. Address, with references, 
“WIRE,” care Electrical World and Engi- 
neer, New York. 





ANTED—By an old-established house 
a_ salesman as familiar with 
electrical construction an —— to es- 
timate on electric light, installation, etc., 
from architects’ plans and specifications. 
Address, stating age, experience and salary 
expected, “F. W. M.,”’ care Electrical World 
and Engineer, New York. 





WANTED—An expert carbon mounter 

on fine miniature incandescent elec- 
tric lamp work. Please state experience and 
where formerly employed; also other experi- 
enced hands in this line. Address JAEGER 
MINIATURE LAMP MFG. CO., Bible 
House, 8th St., and 4th Ave., New York. 





ANTED—By a_ well-established com- 
pany an electrical engineer to design 
and superintend the manufacture of elec- 
trical machinery; must be well versed in 
the theory and practice of direct and alter- 
nating currents and willing to invest not less 
than $5,000. Address “‘C. T.,’’ care Electri- 
cal World and Engineer, New York. 





The first and most important 
point about advertising is to 
select the right medium. If 
you want to do business with 
any man in the electrical field 
in any part of the world, the 
right medium to advertise in is 
Electrical World and Engineer. 

































500-VOLT CENERATORS. 
15 K.W. Edison, self-oilers. 


15 
25 











110-VOLT INCANDESCENT 2 
DYNAMOS. 
I 12-light Hartley, self-oiler, M.P. Ge : 
2 12 “ Edison, % K.W. 
1 26 “ Perett. 
1 50 “ Hawkeye. or I 
1 50 “ Card, self-oiler. - 
I = = Rowotny. se. e 
1 -— = , self-oiler. 
1 50 ‘* Mather. 54-62 S. CLINTON ST. CHICAGO. 
1 60 “ T.-H., 75 volts, comp., with ex —z 
tra armature. a] L 4 3 
1 75 ‘* Thomson-Houston, Ds. = ‘ 
I 75 “* Wood, self-oiler. . 
1 go ‘** Westinghouse. 
r 100 “ Cutten. 
I 100 “ enney, comp. oe . 
- ooo. & estern Electric, self-oiler. 
z aas “* United States. oo #§o $a © 90 
1 250 ‘* Westinghouse, horiz. type. 
1 250 ‘** Commercial, comp., ealfoiter. 
z s70 “* H., comp., self-oiler, Drs. 
3 270 “ Westinghouse, M.P., s. s., 15 t 
W., October delivery. 
rt 300 ‘“* Columbian, M.P., s. o. 
r 340 ‘“* Eddy, self-oiler, compound. 
2 350 “* Hawkeye, comp. wound. 
t 3s0 “* National, self-oiler, compound. 
3 350 “ Edison, 20 K.W., self-oilers. — Bay i 
1 350 “Fisher, M.P. — aaa ———— =! 
1 360 “ Duplex, M.P., self-oiler, com A= ; 
ound, slow speed. 
r 450 ‘“* Edison, 25 K.W., self-oiler. 
1 540 “ Edison, 30 K.W. 
4 540 ‘“ Edison, 30 K.W., s. o. . 
4 540 “ Edison, 30 K.W.,  self-oilers, * 
compound. : 
1 600 “ Ejickmeyer. 4 
1 7oo “* Siemens & Halske, 40 K.W., 
multipolar, slow speed. 
2 yoo “* Vesna, 10-pole, slow 
speed, 40 K.W., s. o., new. t 
4 800 “ Edison, 45 K. W., self-oilers. 
11350 “ Waddell-Enz, 80 K.W., Bae ss t 


for direct connection. 


VIEW DYNAMO AND MOTOR DEPT., GREGORY ELECTRIC CO. 
220-VOLT CENERATORS. ; 
.W. j ; awe -oiler. ; . Wr ; 
; 7% K;V ee Bem de self-oiler 1 25 K.W. Edison, self-oiler. 1 600-light Bain, 30 K.W., s. 0., 1100 or 5 
1 10 “Lundell, s. 0., M.P., slow sp. ! 35 ‘ Mather, self-oiler. 2200 v., new toothed arm’t, 
1 12 “Eddy, s. o., new arm’t. 3 45 ‘‘ Edison, compound, self-oilers. “ 15,000 alt., with exciter. 
1 1s “Edison, compound, self-oiler. 1 75 “ Westinghouse, Kodak set, 2 600 T.-H., A6, 30 K.W., 15,000 
- “* Edison, self-ciler. direct-connected. alt., 1100 volts, s. 0., with 
I 30 “ Crescent, M.P., self-oiler. ; ss lhUS Westinghouse, M.P. oi exciter. 2 
1 50 ‘* Westinghouse, comp, s. o. 1150 “ Detroit (Rae), M.P., com- 1 600 +e 30 K.W., 2-phase, 1100 1 
volts. 


pound, s. o., new armature. 


ALTERNATING CENERATORS. 


350-light T.-H., A18, 15,000 alt., 1100 v., 2 650 
comp. wound, with exciter. 


“* Gen. Elec., A3o, slotted arm’t, 

compound, s. 0., 1100 volts. 
“ .-H., Ags, 6 ©., 28,000 alt., 
1100 v., composite wound. 


1 600 


T.-H., self-oiler. I 
T.-H., s. 0., D25, compound. 





2 1200 





750-light Westinghouse, 16,000 alt., s. o., 
37% K.W 
“ Wood, so K.W., s. 0., 16,800 


1000 
alt., 1100 v., toothed arm’t, 
comp. wound. 


“* Westinghouse, 60 K.W., s. o., 
toothed arm’t, 1100 volts. 


“« G. E., A6o, 1100 or 2200 volts, 
15,000 alt., comp. wound, 
toothed arm’t, self-oiler. 

“« T.-H., Azo, 1100 v., 15,000 alt., 
s. 0., compound wound. 

“* Wood, 75 .W., 1100 volts, 
16,800 alt., self-oiler, comp. 
wound, slotted armature. 

“ T.-H., 100 K.W., 1100 volts, 
15,000 alt., self-oiler, toothed 
armature. 

** Wood, 100 K.W., 1100 v., 16,- 
800 alt., s. o., toothed arm’t, 
comp. wound. 

** Wood, 200 K.W., 1100 v., 16,- 
800 alt., s. o., slotted arm’t, 
comp. wound. 


ARC DYNAMOS. 
2o-light 2000 C.P. Western Electric. 
30 “ 


1200 


1300 


1500 


2000 


2000 


4000 


2000 West. Electric, s. 0. 
30 “ 2000 “ Brush, No. 7, with 
latest improved 
Steubenrausch com- 
mutator. 
oe * gooo 0 OD, ee 
40 ‘* 2000 “ West. Electric, s. o. 
45 ‘“* 1200 “ T.-H., Mra, ball arm. 
4s ‘“ 1200 “ Brush, No. 7, with 
latest improved 
Steubenrausch com- 
mutator. 
so “ 1200 “ T.-H., LDra, ball ar- 
mature. 


so “ 2000 “ T.-H., MD2, s. ©. 
ring armature. 

so ‘“ 2000 “ Brush, No. 7%. 

60 “ 2000 “ West. Electric, s. 0. 


“ 2000 “ Westinghouse, 
toothed arm’t, 6 
pole, direct current, 
8. o., complete with 
exciter. 

60 “ 2000 ‘* Wood, No. 8. 

65 “ 2000 “ Brush, No. 8, new 
arm’t, extra fine, 
with latest im- 


proved Steuben: 
rausch fireproof 
commutators. 


ae 

































